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SAMUELSON’S FOUNDATIONS: THE ROLE OF 
MATHEMATICS IN ECONOMICS 


KENNETH E. BOULDING' 


iE appearance of Paul Samuelson’s 

| Foundations of Economic Analysis? 
—a brilliant and important work by 

an unusually gifted author in the general 
field of mathematical economics—is a 
suitable occasion for some further ex- 
amination of the role of mathematics in 
economics. The question is one of great 
importance for the future of the science; 
it is, for instance, a very practical ques- 
tion for graduate schools which are train- 
ing the future generation of economists. 
Is economics an essentially mathematical 
science? Must the student of economics 
become proficient in the use of the 
higher mathematical analysis before he 
can qualify to be called an ‘“‘economist”’? 
What is the basic minimum of mathe- 
matics which must be required of all stu- 
dents of economics? The conflict be- 
tween the mathematical and the so- 
called “literary” economists still rages in 
our schools and can only be resolved, ap- 


*I am much indebted to Professor Gerhard 
Tintner for his criticisms and suggestions in writing 
this article. I accept sole responsibility, however, 
for the errors which it may contain. 


— University Press, 1947. Pp. xii+447. 
50. 


parently, either by victory for one side 
or the other or by some agreed division of 


labor. 
I 


I would like first of all to develop some 
considerations which, while much too 
elementary for Dr. Samuelson’s work, 
should be made quite clear before at- 
tempting an appraisal of the s*guificance 
of his (or other similar) worxs. At this 
date mathematical economics is too 
ubiquitous to allow any question as to 
whether economics is a “mathematical 
science.’’ Mathematics is a technique for 
the exposition and discovery of relation- 
ships among quantities.» Economics 
clearly deals with quantitative concepts 
—prices, wages, outputs, incomes. In so 
far as it deals with quantity, it must 
therefore be a mathematical science. The 
question does not quite rest there, how- 
ever. Quantitative or qualitative con- 
cepts are common to all the subject 
matters of human discourse; there is 


3T use the word “quantity” here in the broadest 
possible sense to include any concept which has a 
quantitative aspect. Mathematics is not, of course, 
confined to the discussion of extensive magnitudes; 
any concept which can be said to be “more or less” 
may be said to be quantitative. 
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never any escape from the dominion of 
“more or less.”” What, then, is the char- 
acteristic of a subject of study which 
makes it “mathematical” in character? 
We observe in practice that mathe- 
matics is essential to such studies as 
astronomy or physics; that it is perhaps 
slightly less significant, though still 
vitally important, in chemistry, biology, 
and economics; that it is used much less 
in political science and sociology; and 
that it is used hardly at all in history 
or in literary and artistic criticism. 

It has sometimes been suggested that 
the mathematical character of a subject 
of study depends on whether it deals with 
“quantities” or with “qualities’—that 
is, whether the magnitudes with which 
it is concerned are extensive or intensive 
magnitudes. The development of a calcu- 
lus of intensive magnitudes (e.g., the 
indifference-curve analysis in economics) 
has made it clear that mathematical 
methods are by no means confined to 
extensive magnitudes and that qualita- 
tive differences are equally subject to 
mathematical analysis. It is not, there- 
fore, the fact that astronomy deals with 
extensive magnitudes (e.g., mass and 
distance), and literary criticism with in- 
tensive magnitudes (such as lyric quality 
and dramatic force), that makes astron- 
omy a mathematical subject and literary 
criticism nonmathematical. Rather is it 
the fact that the magnitudes of astron- 
omy are themselves internally homo- 
geneous, whereas the magnitudes of liter- 
ary criticism are internally hetero- 
geneous, consisting of aggregates and 


structures of innumerable interrelated. 


parts, the significance of any part being 
determined only by its relation to the 
whole. Thus it makes sense to say, “Let X 
equal the distance from the earth to the 
sun,”’ since distance has no internal struc- 
ture that is particularly significant—one 


mile is very much like another. But it 
makes very little sense to say, “Let 
Hamlet equal H and Macbeth equal M,” 
for Hamlet and Macbeth are extremely 
complex structures, the significance of 
which lies in their structure and not in 
any aggregation of their parts. Word- 
counting is a very low form of literary 
criticism. 

To this apparent delimitation of his 
field, the mathematician may perhaps 
object that the only reason why literary 
criticism is not mathematical is that the 
mathematics of literary structures has not 
yet been written. One would certainly 
hesitate to put it beyond the wit of 
mathematicians to invent a calculus of 
literary criticism—for all I know it may 
even have been done.‘ Nevertheless, such 
a calculus would not replace, even 
though it might assist, literary studies in 
nonmathematical language. 

The key to this problem of the bounds 
of mathematics may perhaps be found in 
the quotation from J. Willard Gibbs’s 
Mathematics Is a Language, with which 
Samuelson has adorned his title-page. 
Any language is a symbolic abstraction 
from reality designed for the purpose of 
communicating experience from one per- 
son to another. Mathematical symbols 
clearly fall into this category. Neverthe- 
less, perhaps it is an overstatement to say 
that mathematics is a language, for, 
while it is probably true that all mathe- 
matical expressions can be translated 
into “literary” language if we are pre- 
pared to be sufficiently long-winded, it is 
not true that all “literary” expressions 
can be translated into mathematics. The 
expression, dC/dg = dR/dq, can be trans- 
lated into English as “Marginal Cost 
equals Marginal Revenue.” I know of no 


4 There is, for instance, George Birkhoff’s work, 
Aesthetic Measure (Cambridge: Harvard University 
Press, 1933). 
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mathematical expression for the literary 
form, “I love you.” It is clear that, 
though mathematics is a language of 
sorts, it is not a complete language. If the 
word did not have unfortunate emotional 
overtones, one might describe it as a 
“jargon”’; that is, it is a way of talking 
about certain things but not about all 
things. The very fact that mathematics 
itself cannot be written without a certain 
literary sentence structure is evidence of 
the limits of mathematical discourse. 
These limits are set by the fact that the 
“universe of discourse’ of mathematics 
consists essentially of relationships be- 
tween internally homogeneous variables 
and the operations which may be per- 
formed upon them. It is true that, in ad- 
vanced analysis (e.g., in matrix theory), 
symbols are used which describe a multi- 
plicity of operations on a complex of 
variables; nevertheless, these symbols 
are essentially a “shorthand” and repre- 
sent a series of operations rather than a 
single operation. Mathematics operates 
at the level of abstraction where any 
heterogeneity or complexity in the struc- 
ture of its basic variables may be neg- 
lected. This fact constitutes at once the 
strength and the weakness of mathe- 
matics as applied, say, to economics— 
strength because, by abstraction from 
the internal structure of variables, cer- 
tain basic relationships may be seen more 
clearly and inconsistencies exposed; 
weakness because mathematical treat- 
ment distracts attention from the actual 
complexity of the internal structure of 
the variables concerned and hence is 
likely to lead to error where this struc- 
ture is important. 

Good examples of the above principle 
can be found in the mathematical treat- 
ment of the Keynesian system of macro- 
economic relationships. Samuelson gives 
a brilliant mathematical analysis of the 
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dynamics of the Keynesian system (pp. 
276-83). His skill in analyzing the vari- 
ables of this system did not, however, en- 
able him to avoid very substantial errors 
in forecasting when he tried to apply the 
system to problems of the transition.‘ 
It is no discredit to Samuelson to have 
had the courage to commit into print 
what most economists of his school (my- 
self included) thought and said privately. 
But it is a question of acute importance 
for economics as to why the macroeco- 
nomic predictions of the mathematical 
economists have been on the whole less 
successful than the hunches of the 
mathematically unwashed. The answer 
seems to be that when we write, 
for instance, “let i, Y, and J stand, 
respectively, for the interest rate, in- 
come, and investment,” we stand com- 
mitted to the assumption that the in- 
ternal structures of these aggregates or 
averages are not important for the prob- 
lem in hand. In fact, of course, they may 
be very important, and no amount of 
subsequent mathematical analysis of the 
variables can overcome the fatal defect 
of their heterogeneity. Thus it may well 
be that the composition of income, or of 
the capital stock, may have more effect 
on the volume of consumption or of in- 
vestment than the aggregate size of in- 
come or capital. The judgment as to 
what variables are significant, what ag- y 
gregates are homogeneous enough to be 
treated as variables, what basic assump- 
tions are reasonable about the nature of 
assumed functional relationships—these 
involve the exercise of a faculty of mind 
which is more akin to literary criticism 
than to mathematical analysis. 

We cannot pursue these matters very 
far without becoming deeply involved in 
the psychology and sociology of knowl- 
edge. However, one may tentatively sug- 


5 New Republic, CXI (1944), 297 and 333. 
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gest that there are two broad types of 
mental operation by which knowledge is 
gained: one is the faculty of judgment, or 
insight; the other is the faculty of logical 
manipulation. Mathematical analysis as 
such clearly belongs to the latter rather 
than to the former, though one would 
hesitate to deny altogether the place of 
insight in mathematics. Mathematics, 
that is to say, is a branch of logic—or 
perhaps one should say these days that 
logic is a branch of mathematics! It con- 
sists of a framework of hypothetical 
propositions—if this, then that. In this 
framework the distinction between axi- 
oms and conclusions is not very im- 
portant; it is the framework that mat- 
ters, not the order in which the 
framework is followed. Any subject 
such as economics which is “empirical,” 
in the sense that it is interested in the 
interpretation of actual human experi- 
ence, must have two parts: the construc- 
tion of logical frameworks (the “pure’’ 
subject) and the interpretation of reality 
by fitting the logical framework to the 
complex of empirical data (the ‘“‘applied”’ 
subject). In economics we have “pure” 
economics which is simply a structure of 
hypothetical propositions; in “applied”’ 
economics we fit such a structure to vari- 
ous points of the mass of real experience 
and see how well the structure then fits 
other points. “Pure’’ economics, how- 
ever—like the “‘pure” part of any sub- 
ject—is never quite pure, because of the 
fact that we are interested in hypotheti- 
cal frameworks not for their own sake 
alone but because of their usefulness in 
interpreting reality. There is an infinite 
number of possible economic ‘“models,”’ 
all of them consistent logical frameworks. 
The task of “judgment” in economics 
is to select, out of the many possible 
frameworks, those which have interpre- 
tive value when applied to reality. 





If now we ask what it is that gives a 
logical framework interpretive value, 
two elements seem to emerge: one is the 
homogeneity of the variables of the () 
framework, the other is the stability 
through time of the functional relation- (2 
ships assumed to exist among these vari- 
ables. As far as we know now, there is no 
manipulative way of discovering what 
variables are homogeneous and what 
relationships are stable. The homoge- 
neity of variables and the stability of 
relationships in any given system can per- 
haps be tested by empirical and statistical 
research; but the decision of “what to 
test” rests on the faculty of judgment or 
insight rather than on that of manipula- 
tion. Insight (judgment) and logic (ma- 
thematics) are strictly complementary 
goods. Logic without insight has no con- 
tent; insight without logic has no form. 
Logical, mathematical, manipulative 
ability is a necessary but not a sufficient 
condition for the development of good 
economics. 

Having admitted the necessity of 
mathematics in some form in economics, 
the problem now arises, ‘““What kind of 
mathematics is most useful?’’ Two ques- 
tions may be raised here. One is perhaps 
a question of exposition, as to where the 
analytic (algebraic) or the geometric 
methods should be used. The other is 
more fundamental and is the question of 
which type of mathematics is more suit- 
able for economics: the essentially New- 
tonian mathematics, which is primarily 
adapted to the study of particular func- 
tions and of relationships “‘in the small”; 
or the newly developing topological 
mathematics, which studies the relation- 
ships of general functions “‘in the large.” 
The two questions are, as we shall see, 
related. 

The simplest form of analysis of the 
relationships of variables is, of course, 
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the graphical or geometrical analysis of 
the elementary textbook, which is no less 
mathematical because of its almost uni- 
versal use. It can indeed be said that to- 
day there are no nonmathematical econo- 
mists; there are only those whose prin- 
cipal tool is geometry and those whose 
principal tool is algebra, including the 
calculus and higher forms of analysis. 
However, when the term “mathemati- 
cal” is employed in its more esoteric 
sense, the connotation is usually that of 
the analytic method rather than of the 
geometrical. Both methods are in essence 
different ways of saying the same thing; 
both, however, have certain advantages 
and disadvantages. The geometric meth- 
od has the advantage that it is more 
vivid and that it is an excellent way of 
dealing with relationships of which we 
know some properties but not the exact 
form. When we draw a demand curve, 
for instance, we express, in a general 
way, a relationship between price and 
quantity demanded which would require 
several expressions to describe in analytic 
terms, involving, say, first and second or 
even third differentials, limits, etc. The 
geometrical method is also a very con- 
venient way of dealing with functional 
discontinuities, the description of which 
is very awkward in analytical terms. 
One need only compare, for instance, (1) 
the geometrical proof that the effect of a 
change in demand on price and quantity 
depends on the relative slopes of the 
supply and demand curves with (2) 
Samuelson’s analytical treatment of the 
same problem (p. 260) to see how much 
more simple and even more general, at a 
two-dimensional level, is the geometrical 
treatment. Nevertheless, there is among 
mathematical economists a certain feel- 
ing (from which Samuelson is by no 
means exempt) that there is something a 
little childish and elementary about geo- 





metrical treatments and that analytical 
treatment is the only ultimately satisfac- 
tory method. 

There are real grounds for this feeling 
in that the geometrical method, superior 
as it is when we are dealing with two or 
three variables, cannot easily be ex- 
tended to problems involving many vari- 
ables, owing to the inability of the hu- 
man mind to picture a space of more than 
three dimensions. We may perhaps make 
four-dimensional models by means of 
coloring, contouring on three-dimension- 
al surfaces, or some other device, but it 
would require a very exceptional mind 
to handle even five variables simultane- 
ously by means of geometric methods. 
Hence, in problems involving many vari- 
ables—and in principle almost all eco- 
nomic relationships do so—there is no 
escape from recourse to the methods of 
the higher algebra, in spite of their in- 
herent difficulties and disadvantages. 

Nevertheless, the question must be 
asked how important, for economics, is 
the gain in generality which comes from 
extension of the analysis to an indefinite 
number of dimensions? It is clear that 
there is gain as we move from analysis 
involving fewer dimensions to that in- 
volving more. To a surprising extent, the 
classical analysis was carried on with 
analytical concepts that implied only one 
dimension, in which the equilibrium con- 
cepts were discussed mainly in terms of 
the variation of a single variable above or 
below some “normal” value. The de- 
velopment (around the time of Marshall) 
of graphic techniques in two dimensions 
represented a substantial step forward; 
if we compare, for instance, Book I, 
chapter 7, of the Wealth of Nations with 
Marshall’s discussion of supply and de- 
mand curyes, we can see that there is a 
great gain in discussing the problem in 
terms of two-dimensional supply and de- 
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mand functions rather than in terms of a 
one-dimensional “effective demand.” 
Similarly the development of the indif- 
ference curve analysis, isoquants, and 
similar “‘contour line’ methods are sig- 
nificant mainly because they provide a 
convenient way of extending graphical 
analysis to three dimensions, and this ex- 
tension results in a further gain in the 
range of problems which can be tackled. 
Nevertheless, it is significant that, even 
though he worked mainly with the 
limited techniques of one-dimensional 
analysis, Adam Smith was able to erect 
virtually the whole conceptual frame- 
work of economic theory. Indeed, in re- 
reading Smith, one continually marvels 
at how little (except perhaps in monetary 
theory) has really been added to this 
framework in spite of our refined tech- 
niques—we have added walls, partitions, 
furniture, and ornaments to his edifice, 
but the skeleton is still his. Similarly, 
while the extension of graphical analysis 
from two to three dimensions greatly im- 
proves the marginal analysis, all of its 
most essential propositions can be de- 
veloped within the simple framework of 
two dimensions. It is evident, therefore, 
that the adding of dimensions to our 
analysis runs into a law of diminishing 
returns: the step from zero to one dimen- 
sion is the step from no science at all 
to a substantial science. Moving from 
one dimension to two gives form, and 
moving to three gives elegance; moving 
to four, five, or more dimensions will add 
further elegances, and may even unearth 
minor propositions which would not 
otherwise have been discovered, but will 
not affect the fundamental conceptual 
framework. So we find that the n-dimen- 
sional analyses of Samuelson and his 
confreres add much to the aesthetics of 
economics but surprisingly little to its 
substance. I would be prepared to defend 


this proposition even in the case of gen- 
eral equilibrium analysis. There is un- 
doubtedly real value in the formal solu- 
tions of the general equilibrium problem 
(e.g., the Walrasian solution). The closer 
we get to generality, however, the more 
difficult it is to obtain significant propo- 
sitions, even of a qualitative character, 
from our relationships. One wonders 
whether a student will not get a better 
understanding of the realities of “general 
equilibrium”’ from a study of Wicksteed’s 
account of the consequences of his gift 
to Indian relief than from the most 
beautiful mathematical system. 

A much more fundamental problem 
than that of geometry versus analysis— 
which may be, as Poincaré has pointed 
out, to some extent a matter of the 
temperament of the student—is the 
question of “topological” versus “in- 
finitesimal” analysis. The mathematical 
structure which has been used in eco- 
nomics to date has on the whole been of 
the latter variety; it is the mathematics 
of Descartes, Newton, and Leibniz with 
a little shorthand added. It is most adept 
at dealing with the relationships of vari- 
ables suffering infinitesimal changes “‘at a 
point”; it is not well adapted to dealing 
with the general relationships of variables 
“in the large.” This is not to say that the 
infinitesimal mathematics is altogether 
incapable of dealing with problems in- 
volving functions “in the large” (indeed, 
Samuelson has an interesting, if not alto- 
gether satisfying, section on the calculus 
of finite variations). Within its dimen- 
sional limitations geometric methods are 
much more suited to dealing with func- 
tions “in the large” than the analytic 
methods: a “curve” is a symbol for the 
whole shape of a relationship; a differ- 
ential is a symbol for a property of a 
relationship at a point. It is only in very 
simple cases—such as linear, exponential, 


























quadratic, or cubic forms—that the 
whole shape of a relationship can be ex- 
pressed analytically in a form simple 
enough to handle. A very interesting 
question for economists is whether the 
topological mathematics now being de- 
veloped (e.g., at Princeton) is capable of 
application to economic problems. It 
may be that the work of Morgenstern 
and Neumann is a step in this direction. 
Since the problems of economics fre- 
quently are, in essence, “topological”’ 
rather than “infinitesimal,” it would 
seem on general grounds that the newer 
mathematics should prove to be very 
useful. The present reviewer, however, is 
too much of an amateur in this field to 
make any solid judgment; it does not 
seem, however, that Samuelson has 
given adequate attention to this problem. 


Il 


With these considerations in view, let 
us now turn to the Foundations to see 
what it has to offer. According to Samuel- 
son, these foundations consist of two 

C pillars: the theory of maximization and 
the theory of difference equations. The 
a)first is familiar to all economists in the 
guise of the marginal analysis. Samuel- 
son’s treatment of it seems to be prac- 
tically complete; nevertheless, it illus- 
trates very well the difficulties which an 
analysis based fundamentally on in- 
finitesimal variations may encounter. The 
use of the calculus results in inadequate 
attention being given to two problems of 
some practical importance in economics: 
the problem of functional discontinuities 
jena the problem of the maximum maxi- 
morum. A simple example will illustrate 
both problems. Suppose that, instead of 
the usual continuous demand or sales 
curve which is used in the theory of the 
firm, we assume a “stepped” demand 
curve (Fig. 1). This is by no means an un- 
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likely case—e.g., a commodity may have 
a number of different uses, in each of 
which the demand is highly inelastic. 
Here the marginal revenue curve shoots 
down to minus infinity and back at each 
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“step”; the marginal cost curve cuts the 
marginal revenue curve at a number of 
points (A, B, C, etc.), each of which 
represents both a maximum and a mini- 
mum. The situation is clearly represented 
in Figure 2, where the jagged, solid line 
is the total revenue curve and the dotted 
line is the marginal cost curve. There are 
four relative maxima of net revenue, at 
the points A,, B,, C,, and D,; there are 
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three relative minima also at A,, B,, and 
C,. The firm is in equilibrium “in the 
small” at each of the relative maxima, 
where all the marginal equalities are ful- 
filled. “In the large,’’ however, the firm 
will, if it has sufficient knowledge, select 
that relative maximum at which the net 
revenue is absolutely the greatest. The 
marginal conditions throw no light on 
this problem. 

This discussion throws light also on 
the stability of equilibrium under condi- 
tions of discontinuous functions. It is 
clear that the position of each relative 
maximum is likely to be fairly stable. In 
Figure 1 or Figure 2 it would take a very 
substantial movement of the cost curve 
to effect any change in the relative maxi- 
mum. As far as relative maxima are con- 
cerned, therefore, Samuelson is right in 
stating that discontinuities make equi- 
libria more stable and the problem of the 
firm easier. Nevertheless, a change in 
underlying conditions (e.g., in the cost 
curves of Figs. 1 and 2) may easily cause 
the maximum maximorum to skip from 
one relative maximum (say C,) to an- 
other (say B,). In the small, the firm is 
very stable indeed; an olive does not 
have to be very nearsighted (Samuelson, 
p. 80) to perceive that it is cozily en- 
sconced at the bottom of a conical paper 
cup. In the large, however, the firm may 
be affected profoundly by quite small 
changes in its environment, as these lead 
to one relative maximum supplanting 
another. Far from being a snug olive, the 
firm may well be a cat on hot bricks, 
leaping wildly from one relative maxi- 
mum to another in response to quite 
small changes in market conditions or in 
production functions. 

Before leaving the theory of maximiza- 
tion, there are some ‘more fundamental 
doubts which should perhaps be raised 
concerning the significance of maximiza- 





tion theory for economics. As the theory 
of maximization is the foundation of the 
marginal analysis—and therefore of the 
larger part of present-day ‘‘microeco- 
nomics”—it may seem somewhat rash to 
question its importance. Nevertheless, 
many economists are increasingly won- 
dering whether the theory of maximiza- 
tion has not reached the limit of its use- 
fulness, and whether further develop- 
ment toward a more realistic theory of 
an economic or social organism does not 
lie along other lines. It is observable, for 
instance, that in macroeconomic theory 
very little use is made of the theory of 
maximization. The theory is based on 
certain simple “empirical” functions 
(“propensities”) which are not necessari- 
ly derived from any maximization prin- 
ciple. The “propensity to consume,”s 
for instance, is not derived from utility 
analysis, at least in any direct way, and 
the “propensity to invest’’ likewise is not 
assumed to be derived from profit maxi- 
mization. Liquidity preference likewise 
is simply an assumed function, not de- 
rived necessarily from any maximization 
principle. In the theory of the individual 
economic organism itself there are signs 
of search for principles other than that 
of maximization’ In the attempt to con- 
struct a model of a trade-union, the prin- ’ 
ciple of maximization has proved to be 
singularly useless. The conclusion is 
being forced on labor economists that a 
trade-union does not maximize anything, 
except (in a purely formal sense) “util- 
ity,” and the most fruitful models seem 
to be those constructed on the assump- 
tion of certain propensities (e.g., toward 
self-preservation).® In the theory of the 
firm likewise there are pronounced rum- 


6 Arthur M. Ross, ““‘Wage Determination under 
Collective Bargaining,” American Economic Review, 
XXXVI (December, 1947), 793. 
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d4lings of dissatisfaction,’ and the prin- 
ciple of organizational preservation may 
here also be more fruitful than the maxi- 
mization principle. It is always true, of 
course, that the equating of marginal 
values is formally a condition of maxi- 
mization. However, the question is 
whether we know more about the “Maxi- 
mand Function’ (i.e., the function re- 
lating the variables of the organism to 
the parameter, such as “utility,” which is 
maximized) or more about the direct 
relationships of the other variables. The 
maximization principle yields its most 
fruitful results when the maximand is an 
objective variable such as profits; as we 
push toward reality, we find that we are 
forced to abandon objective maximands, 
so that the theory of maximization be- 
comes more and more formal. It is some- 
thing of a question, therefore, whether 
the very beautiful and elaborate theory 
of maximization—on which Samuelson 
seems practically to have said the last 
word—is not a monument to economics 
rather than a foundation. 

I do not, of course, advocate the 
abandonment of the marginal analysis; 
it is a most useful analytical tool and 
produces valuable results at the level of 
first approximation. I suspect, however, 
that it does not produce valuable results 
beyond the level of first approximation. 
This is because the theory of maximiza- 
tion should be viewed as a special case of 
a more general theory of selection. Any 
theory of an economic or social organism 
involves two elements: a description of 


« the opportunities or choices among which 


selection may be made and a principle of 
k selection according to which the choice is 


7See the controversy around Lester’s article, 
“Shortcomings of the Marginal Analysis for Wage- 
Employment Problems,” American Economic Re- 
view, XXXVI (March, 1946), 63; cf. ibid., XXXVI, 
519; XXXVII, 135, 645. 





made. In the marginal analysis the op- 
portunities are described normally by 
continuous functions (e.g., production, 
market, cost, and revenue functions in 
the case of a firm), and the principle of 
selection is that of selecting the point on 
the opportunity function at w' ich some 
related maximand (e.g., profits) is maxi- 
mized. But continuous opportunities and 
the maximization principle are merely 
special cases, and it is quite possible to 
construct models of economic behavior 
which have, for instance, discontinuous 
opportunities or other principles of selec- 
tion. A very simple theory of the indi- 
vidual economic organism (firm or house- 
hold) can, for instance, be constructed 
by assuming that consumption is a func- 
tion of the existing stock of capital and 
that the principle of selection is that of 
maintaining the existing stock of capital 
intact. This type of model involves no 
maximization, except in the most formal 
sense, yet it is very fruitful, especially in 
macroeconomics. 

The second pillar of Samuelson’s 
Foundations is the theory of difference 
equations. The theory of maximization is 
in principle familiar to all economists; 
difference equations are much less fa- 
miliar, though most economists have 
probably met them without recognizing 
them, and it may be useful to explain 
very briefly what they are. A difference 
equation is a functional relationship be- 
tween successive® values of a single vari- 
able. Suppose, for instance, that we as- 
sume that the output of one year (Q,) is 
functionally related to the output of the 
preceding year (Q;_,). Then, if we are 
given the value of the variable for any 
given year, we can immediately deduce 


8 The succession does not have to be succession 
in time, as Samuelson seems to suggest; succession 
in space may also be economically important. 








what will be the values for all other 
years. Suppose, for instance, that Q, and 
Q,_, are related according to the equation 


Q: = 100 + 0.50.1. (1) 


Then, if we are given the value of Q 
for any one year, we can deduce the 
value for all other years. Thus, if Q, = 
128, we have Q, = 100 + 0.50. = 164; 
Q, = 100 + 0.50, = 182; Q; = 191, 
QO, = 195.5; O; = 197-75, etc. Similarly, 
if we had Q, = 240, we would have 
QO, = 220, 0, = 210, Q; = 205, 0, = 
202.5, etc. In this example it is clear that, 
no matter what the figure from which we 
start, the value of Q approaches 200 with 
the passage of time. This value is the 
“solution” of the difference equation (1). 
If Qo = 200, then clearly we have Q, = 
Q. = Q, = 200; the value of the vari- 
able is stable through time. 

There are two aspects to the solution 
of a difference equation: one is the 
“path” of the variable through time; the 
other is the equilibrium value which is 
approached asymptotically by this path. 
Of course, the path may not approach a 
solution at all, except at infinity. We may 
also have solutions which are unstable, 
in the sense that a slight divergence from 
the equilibrium value leads to a path de- 
parting from it. There may also be 
cyclical solutions in which the path re- 
traces a certain course continually. Con- 
sider, for instance, the difference equa- 
tion 


QO: = Qri— Ore. (2) 


This is a difference equation of the third 
order, relating three successive positions 
of the variable instead of two. If we 
know any fwo successive values of Q, we 
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can find all the others. Suppose that we 
have Q, = 5, Q: = 10. Then we have: 


Q2 = (i — Qo a 5 
QO; = Q2 — (1 = —Qo =— § 
Qs = 03 — Q: = —O: = —10 
0 =Q-Q;= -A+Q.=-—5 
Qs = Os — Qs = Qo = 5 
Q:= 2-2 = = 10 


It is evident that, as Os = Q, and Q, = 
Q,, we must have Qs = Q,, Q, = Q,, and 
so on indefinitely. The value of Q tramps 
forever round the circle of six values and 
never reaches a single position of equi- 
librium. In the above example this is true 
no matter what values of Q, and Q,we 
start from; in other cases this may not 
be so, but we may still approach circular 
paths at particular values. 

An equilibrium solution of a difference 
equation is obtained by putting the vari- 
ous values in the equation equal to each 
other. Thus, in equation (1), if Q,= 
Q:-, = Q (the equilbrium value), we 
have Q = 100 + 0.5 Q, or Q = 200. In 
equation (2) the only equilibrium values 
“in the small” are 0,=(Q,=o0. It 
should be noticed that equations (1) and 
(2) both represent possible economic 
“models.” Equation (1) is the simplest 
difference equation underlying _ the 
Keynesian system. Equation (2) implies 
that production plans are determined, not 
by the previous absolute level of produc- 
tion, but by the change in output be- 
tween the two preceding periods.’ We 

*It should be observed that the “topological 
problem” arises in the case of difference-equation 
analysis as well as in the theory of maximization. 
Samuelson’s analysis mainly consists of infinitesimal 
analysis—that is, the discussion of the nature of 
the equilibrium of difference equations “in the 
small” (i.e., at a point). He recognizes (p. 390) the 
problem involved in circular solutions such as the 
above; but the “Leontief solution,” as he himself 
recognizes, is little more than a statement of the 


problem. Here again we have a problem which ge- 
ometry can solve very easily but in which the fruit- 
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can construct more complex systems as 
we will. 

What, then, is the significance of these 
difference equations for economics? It is 
clear that they are the very stuff and 
substance of dynamic economics and of 
its offshoot, economic forecasting. Any 
kind of forecasting, in fact, is based on 
the discovery of stable difference equa- 
tions relating past variables to future. 
The reason for the success of astro- 
non.ical (as opposed to either meteoro- 
logical or economic) forecasting is that, 
in astronomy, the planets move in orbits 
or systems of orbits, which can be de- 
scribed by stable, if complex, difference 
equations.*® In meteorology and eco- 
nomics the complexity of the relation- 
ships is so great that the difference equa- 
tions (“laws”) which have been dis- 
covered are not stable enough to provide 
for more than rough forecasting. In 
economics also we have the distressing 
fact that the economist is part of the uni- 
verse which he studies, and hence the 
very fact of discovering stable differ- 
ence equations might unstabilize them! 
The art of economics is very largely that 
of discovering difference equations which 
are stable enough to be instruments of 
analysis. The success of the Keynesian 
economics is largely due to the fact that 
many of the relationships which it as- 
sumes (e.g., the consumption function) 
are based on moderately stable differ- 
ence equations. 

Samuelson points out also—and this is 
perhaps his most important single con- 


ful generalization of a geometrical solution to more 
than three dimensions seems to present great diffi- 
culties. 


© In fact, of course, the movements of the plan- 
ets, being continuous, are described by differential 
equations. A differential equation, however, is 
essentially the limiting case of a difference equation 
as the intervals between successive values of the 
variables approach zero. 
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tribution—that difference equations are 
necessary to the study of the séability of 
static equilibrium. 

This principle may be illustrated 
briefly with reference to that most 
familiar of economic principles—the 
equilibrium of supply and demand. The 
“static equilibrium” price is that at which 
the excess-demand quantity (quantity 
demanded minus quantity offered) is 
zero. In order to discuss the stability of 
this equilibrium, we must make some 
assumptions regarding the excess de- 
mand and the change in price. It is 
usually assumed that a positive excess de- 
mand leads to a rise, and a negative 
excess demand to a fall, in price. These 
assumptions usually lead to a difference 
equation in price with a stable equi- 
librium. If the excess-demand function is 
D, = D(p,), and if the function relating 
excess demand to price changes is D; = 
F(p: — pr-1), by substitution we get im- 
mediately a difference equation for the 
price, D(p.) = F(p: — pi-1). We know 
that, when p; = pis, F(pi — pi-s) = 0, 
so the solution of this difference equation 
is D(p) = 0, which is the same as that 
of the excess-demand function itself. 

The stability of the whole system 
clearly depends on the nature of the func- 
tions. Three cases may be distinguished, 
illustrated in Figure 3. D and S are the 
supply and demand curves. In Figure 3, 
A, we suppose that the change in price 
as a result of excess demand or supply is 
not sufficient to “overshoot” the equi- 
librium point. Starting from OP,, the 
excess demand S,D, leads to a price 
OP, in the next period, which creates an 
excess demand S,D,, which in turn leads 
to a price OP, in the next period, and so 
on toward the equilibrium price OP. In 
Figure 3, B, the excess-demand, price- 
change function is more responsive, so 
that a cyclic movement is set up with 








excess supply alternating with excess 
demand; the excess demand S,D, creates 
so great a change in price (to OP,) that, 
at this price, there is an excess supply, 
D,S,; this sends the price back to OP., 
at which there is an excess demand, etc. 
In this case, however, the equilibrium is 
still stable. In Figure 3, C, the equi- 
librium is unstable; the cyclic movement 
is explosive instead of damped. An un- 
stable equilibrium is also found in the 
somewhat unlikely case where an excess 
demand produces a fall in price and also 
in the case where a fall in price dimin- 
ishes the excess demand. 
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can only be mentioned in this brief 
treatment. There is, for instance, what he 
calls the “correspondence principle.” 
Most of the propositions of economics 
concern themselves with the qualitative 
effects of a change in the determinants of 
equilibrium on the magnitude of the 
equilibrium variables. Thus we assert, 
for instance, that a rise in demand, with 
supply remaining the same, will raise 
price and output if the supply is positive- 
ly elastic and if the elasticity of demand 
is less than that of supply. Samuelson 
points out that there is a close connection 
between the derivation of propositions of 
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It is also possible to have cyclic solu- 
tions that are “neutral” or self-per- 
petuating; thus suppose in Figure 3, B, 
that an excess demand of S,V, gave rise 
to a price OP, in the next period, which 
produced an excess supply D,S,, which 
in turn produced a price OP, in the next 
period. The cycle would clearly go on 
forever in the absence of any change in 
the functions. An “exploding” cycle, as 
in Figure 3, C, will usually reach such a 
“neutral” position. 

Enough has been said, perhaps, to 
illustrate the significance of difference 
equations for the discussion of static 
equilibrium as well as for dynamic eco- 
nomics. There are many other matters of 
great interest in Samuelson’s book which 





this nature and the derivations of the 
stability conditions of the equilibrium 
itself. This “correspondence” again 
seems only to hold “in the small”; for 
changes of a topological nature it is less 
clear. 

One can also do no more than mention 
Samuelson’s chapter on welfare econom- 
ics, which, in a sense, forms a separate 
essay not very well integrated into the 
rest of the book and consisting, for the 
most part, of a generalized restatement 
of existing doctrine. Here again one feels 
that the infinitesimal analysis fails to 
answer the important, and much neg- 
lected, topological questions in welfare 
economics—the problems that arise be- 
cause of discontinuities in outputs, fac- 


























inal and factor combinations. Welfare 
economics can perhaps tell us what toll 
we should charge on a bridge once it is 
built; it has remarkably little to say 
about whether we should build it or 
where we should put it! 

One may perhaps conclude this re- 
view with some remarks on the problem 
of “communicability” raised so elo- 
quently by J. M. Clark." Mathematics is 
only part of the foundations of economic 
analysis; its other foundations lie in 
philosophy, in the other social sciences, 
and even in art and literature where that 
essential but nonmathematical quality 
of critical judgment is developed. There 
is a place for specialization in economics 
between more-mathematical and _less- 
mathematical economists; indeed, in 
view of the limitations of the human 
mind, there must be this specialization. 
If economics becomes a preserve of the 
higher mathematicians, it will lose its 
essentially humanistic and empirical 
quality. There is not time, in the aver- 
age life, to acquire both the higher mathe- 
matics and the critical judgment. For the 
exceptional mind this may be possible; 
for the general run it is not. Hence the 
great importance of communicability 
and the serious consequences that will 
flow if mathematical economists become 
a “sect,” shut up in their own won- 
derland of abstraction and generality. 
This problem of communication, oddly 
enough, is to a considerable extent a 
moral one. The danger of sectarianism is 
that it leads to a certain pride in the 
sect’s “mysteries” and to a lack of will to 
communicate. Much injury has been 
done to the economist’s profession in the 
past by the pride of “literary” econo- 
mists who, from wilful egotism, have re- 
fused to acquire that modicum of mathe- 
matical training which yields clearly in- 


“Mathematical Economists and Others,” 
Econometrica, XV (April, 1947), 75- 





THE ROLE OF MATHEMATICS IN ECONOMICS 199 


creasing returns. It may be that today 
the greatest danger is from the other 
side. The mathematicians themselves set 
up standards of generality and elegance 
in their expositions which are a serious 
bar to understanding. Conventions of 
generality and mathematical elegance 
may be just as much barriers to the at- 
tainment and diffusion of knowledge as 
may contentment with particularity and 
literary vagueness. One may perhaps lay 
down a general rule that, in exposition, 
pedagogical virtue is always to be pre- 
ferred to logical aesthetics and that 
pedagogical virtue (ease of understand- 
ing) is usually best served by the exposi- 
tion of particular and simple cases first, 
leading up to a final generalization. The 
mathematician always seems to prefer to 
generalize first and to develop his par- 
ticular cases from the generalization, 
which, while no doubt the logical order, 
contributes substantially to incommuni- 
cability. 

The Foundations is an important book. 
It should be studied not only by the 
mathematically baptized but also by 
those who, like myself, hang on to 
n-dimensions by the skin of their teeth. 
No economist who studies it can fail to 
profit by it. Nevertheless, the present re- 
viewer cannot help feeling a certain sense 
of rapidly diminishing marginal produc- 
tivity in the application of mathematics 
to economics. There is an elusive flavor of 
John Stuart Mill about the Foundations 
which makes it seem less like a founda- 
tion than a coping stone, finishing an 
edifice which does not have much further 
to go. It may well be that the slovenly 
literary borderland between economics 
and sociology will be the most fruitful 
building ground during the years to 
come and that mathematical economics 
will remain too flawless in its perfection 
to be very fruitful. 


Iowa STATE COLLEGE 








SAMUELSON’S FOUNDATIONS: ITS MATHEMATICS 


L. J. SAVAGE 


S ONE interested in applications 
A of mathematics though not con- 
versant with economic theory, I 
have been asked to comment on the 
mathematical aspects of Paul A. Samuel- 
son’s Foundations of Economic Analysis." 
The announced aim of this book (p. 3) 
is to demonstrate that a comparatively 
small number of mathematical proposi- 
tions contain the formal (or logical) basis 
of much of economic theory. If the eco- 
nomic analyses contained in this book are 
a representative sample of economic 
analysis in general, the demonstration is 
successful, for these do indeed show great 
mathematical unity. 

Thanks to this unity, few mathemati- 
cal topics ‘are drawn upon, almost all be- 
ing among those which find everyday ap- 
plication in such diverse fields as physics 
and statistics. The principal topics, in 
addition to those ordinarily taught in ele- 
mentary calculus, are the implicit func- 
tion theorem, Lagrange multipliers, sys- 
tems of linear differential equations (and 
the like), and matrix algebra. The book is 
reasonably comprehensible to anyone 
somewhat familiar with most of these 
topics, especially since it contains (in spe- 
cial appendixes and elsewhere) a consid- 
erable amount of mathematical exposi- 
tion well suited for review and supple- 
mentary study. 

With the exception of matrix algebra, 
the foregoing topics are likely to have 
been encountered by any student who 
has pursued mathematics for a year be- 
yond the first year of calculus. Matrix 
algebra is recognized by mathematicians 
to be of immense value in almost every 


* Cambridge, Mass.: Harvard University Press, 
1947. Pp. xii+447. $7.50. 


branch of pure and applied mathematics. 
It has, however, been so recognized for 
rather less than a century and is still re- 
garded as rather advanced. Hence, cur- 
rently, many students interested in vari- 
ous applications of mathematics who 
should encounter matrix algebra do not 
do so. 

Within these topics, the author dis- 
plays a skill which bespeaks long prac- 
tice. He exhibits mathematical savoir 
faire in certain respects which are often 
neglected in applied mathematics. For 
example, he shows nice judgment in pre- 
serving mathematical generality until 
some real necessity dictates its sacrifice. 
This is illustrated by his abstract discus- 
sion of displacement of equilibrium (pp. 
30-34), which is kept in very general 
terms until nothing more can be said at 
this level of generality; only then is a spe- 
cial assumption introduced which de- 
stroys much of the generality in order to 
capture the essence of a certain type of 
economic argument. Another example of 
mathematical savoir faire is the distinc- 
tion which the author makes between 
those problems about maxima and mini- 
ma to which the ordinary methods of dif- 
ferential calculus are appropriate and 
those to which they are not. This is illus- 
trated by the section which gives a util- 
ity analysis of demand (pp. 107-17). He 
begins this section by formulating a sim- 
ple qualitative postulate on which the 
whole discussion is to rest, namely (eq. 
[83], p. 111): 


" > PiAXiK 0 
1 


implies }* (p;+Api) Ax; <0.” 


1 
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In awkward and slightly figurative words 
this says: If what a man buys today dif- 
fers from what he bought yesterday and 
could have been bought at yesterday’s 
prices for no more than he actually 
spent, then at today’s price what he buys 
today must be cheaper than what he 
bought yesterday. Only after this postu- 
late has been explored in the large are 
differentiability assumptions introduced 
and the ordinary methods of differential 
calculus employed to discuss problems of 
local maxima of utility. Incidentally, it 
seems to me that the formal statement 
quoted above is a little too pat, in that 
it contains, but somewhat conceals, the 
assumption that the indifference loci are 
strictly convex. It might have been 
somewhat better mathematical method- 
ology to have emphasized two postulates 
which precede the one quoted—namely, 
a postulate like the one quoted with 
“<” instead of “<” and a postulate 
that there is at most one (and, I suppose, 
at least one) equilibrium pattern of goods 
demanded for any pattern of price and in- 
come. It then might have been men- 
tioned in passing, as a logical curiosity, 
that the single postulate quoted above is 
equivalent to the fundamental two. 

The mathematical arguments in the 
book seem, on the whole, to be adequate- 
ly rigorous without being pedantically so. 
I did notice a few errors in mathematical 
reasoning in connection with certain at- 
tempts on the author’s part to reach ex- 
treme generality in the statement of 
mathematical principles (cf. the tech- 
nical note appended to this review), but 
in none of these cases does the error af- 
fect the economic content of the book. 

As would be expected in a work of this 
sort, the book contains little that is 
mathematically new. There are a few 
novelties, however. For example, Sam- 
uelson presents (pp. 396-418) a general- 
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ized treatment of linear-operator equa- 
tions with constant coefficients, which 
may never before have been written 
down, though it will not astonish anyone 
acquainted with modern algebra. 

In most applied mathematical work 
with which I am familiar, mathematics is 
primarily employed to deduce numerical 
consequences from numerical assump- 
tions. In this book, however, it is almost 
exclusively employed to deduce qualita- 
tive conclusions from qualitative assump- 
tions. The discussion deals almost exclu- 
sively with functions about which noth- 
ing is supposed to be known except cer- 
tain functional relationships and certain 
algebraic signs of the functions and their 
derivatives; and almost the only ques- 
tions concern what further signs can be 
determined from this scant information. 

In an attempt to make more of such 
qualitative questions accessible, the au- 
thor introduces what he calls the “corre- 
spondence principle,” which states (p. 
258) that “... the problem of stability 
of equilibrium is intimately tied up with 
the problem of deriving fruitful theorems 
in comparative statics.’’ This means, as I 
understand it, that some dynamical 
propositions about a system are logically 
incompatible with some propositions 
about how the stable equilibrium of that 
system responds to changes in its param- 
eters, so that inferences about either 
domain can be drawn from knowledge 
about the other. The author’s statement 
of the principle, as quoted above, seems 
to emphasize the possibility of drawing 
static inferences from dynamic knowl- 
edge. Though I may be trespassing on the 
domain of economic theory to say so, the 
examples intended to illustrate this possi- 
bility do not strike me as convincing. The 
difficulty is that the examples employ 
such precise dynamical assumptions (in 
contrast to the qualitative spirit alluded 
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to above) that it is dubious that any of 
them would ever be established with 
enough certainty to provide a firm basis 
for a static conclusion. This difficulty is 
emphasized by the author’s demonstra- 
tion that different dynamical assump- 
tions, each of which might in some con- 
text be reasonable, may lead to different 
static conclusions. A way out of the diffi- 
culty is perhaps suggested by the follow- 
ing statement with which the author con- 
cludes an example about a Keynesian 
model (p. 283): “In words, the only the- 
orem which remains true under all cir- 
cumstances [which happen to have been 
considered here] is that an increase in the 
amount of money must lower interest 
rates if the equilibrium is stable.””’ Now 
if only the words which I have inserted 
could be replaced by a statement of the 
essence of the circumstances considered, 
the argument would be much more satis- 
fying. As it is, the possibility that there 
might be perfectly plausible circum- 
stances not considered which render the 
“theorem” false is not logically excluded. 


In summary, classical mathematical 
methods are competently applied in 
this book to a mathematically very lim- 
ited class of problems. If this class of 
problems is truly representative of pure 
economic theory in general, I would say 
that the economic theorist has but little 
need for much mathematics beyond a 
few ideas about monotony and convex- 
ity, which are his stoek in trade and 
which he ordinarily has been inclined to 
express verbally and graphically rather 
than analytically. Some economists will 
find logical security and increased facil- 
ity in the analytic expression of these 


ideas as exemplified by Professor Sam- 
uelson’s book. 


A TECHNICAL NOTE 


Samuelson’s Formula 65 (p. 301) is not 
valid, nor is Theorem VII, which is derived 
from it. The theorem but not the formula 
can be rescued quite satisfactorily by assum- 
ing explicitly that X° is not a limit point 
of stationary points. With this modifica- 
tion, F need only be assumed to have con- 
tinuous first (but not necessarily second) 
derivatives, and the theorem follows easily 
on considering dF/dt = =F}. 

It should be pointed out that there is an 
extensive body of mathematical literature 
on Markoff chains (or processes)? which 
bears very directly on his section, “Non- 
linear Stochastic Systems” (pp. 344-49). 
A few of the questions raised in this section 
may be answered as follows: The method of 
characteristic functions (cf. Cramér’s M athe- 
matical Methods of Statistics) shows that 
equation 65 (p. 346) does (for a <1) 
lead to a limiting state independent of the 
initial state (at least if the mean of Z exists) 
and that this limiting state is not Gaussian 
unless Z is Gaussian. If a = 1 (cf. p. 347), 
y: is essentially the sum of ¢ independent 
identical Z’s, so that, strictly speaking, y: 
itself has no limiting distribution, but after 
the usual normalization approaches the 
Gaussian distribution (provided only that 
the variance of Z exists and is different from 
zero). 

The inversion of limits in equation (162) 
(p. 427) is unjustified and leads to a 
false conclusion. Consider h = $(exp— 2?) X 
(D + 1) and F(t, g) = exp (—t + q¢ exp 2#) 
for imaginary values of g. 


INSTITUTE OF RADIOBIOLOGY AND BIOPHYSICS 
UNIVERSITY OF CHICAGO 


2 Abundant modern references are to be found 
in the abstract-journal, Mathematical Reviews. 
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SOME LOCATIONAL FACTORS IN THE IRON AND 


STEEL INDUSTRY SINCE THE EARLY 
NINETEENTH CENTURY 


WALTER ISARD’ 


ot only many laymen but econo- 
mists, as well, retain the impres- 
sion that the location of coal re- 
sources is, or at least has been during the 
last seventy-five years, the dominant 
factor in determining the loc:.tional pat- 
tern of iron and steel production. And 
frequently inferences are drawn that na- 
tions and regions lacking coal deposits 
are not in a position to develop an exten- 
sive iron and steel industry and that 
large regional movements of coal with 
respect to this industry are necessarily 
precluded. The purpose of this essay is 
todemonstrate and explain important his- 
torical changes in the location of iron and 
steel plants in leading producing nations 
and to establish specifically that the lo- 
cational pull of coal resources per se has 
not been dominant for a number of 
decades. 

We commence with the early nine- 
teenth century. At that time, for those 
processes in which coal had been substi- 
tuted for charcoal as a fuel, coal deposits 
were, without question, locationally 
dominant. Ashton? writes of Britain: 
“Drawn by a powerful magnet, the iron 
industry became localised on the coal 
fields of the Midlands, Yorkshire and 
Derbyshire, and South Wales.’’ These 
districts in 1820 accounted for 90 per 

*The author is indebted to Professor A. P. 
Usher, of Harvard University, for fruitful sugges- 
tions and to the Social Science Research Council 


for a fellowship which enabled him to collect the 
material. 


*T. S. Ashton, Iron and Steel in the Industrial 
Revolution (Manchester, England, 1924), p. 100. 
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cent of the national output. Expressed 
in terms of Alfred Weber’s framework, 
the weight of the coal required to smelt 
the ore and process the pig exceeded by 
a generous margin the sum of the weights 
of the ore consumed and the finished out- 
put, for a given unit of output.‘ Less ton- 


3 The same districts produced 59 per cent of the 
national iron output in 1720 (according to a de- 
fective estimate) and 77 per cent in 1788. Dispersion 
and separation of the various stages of iron manu- 
facture were necessarily characteristic before the 
adoption of coal techniques; forest resources for 
charcoal manufacture and water power were usually 
severely limited at any one site. The achievements 
of Darby, Watt, Cort, and others in the use of the 
new mineral fuel permitted the concentration of iron 
works within a narrow area (Ashton, op. cit., chaps. 
i-iv). 

4 The location of coal or fuel resources, of iron- 
ore deposits, and of markets have been the three 
major regional factors in determining the geographic 
pattern of iron and steel production. In the earlier 
production stages, labor costs were of relatively 
minor importance, usually well below 10 per cent; 
in the later stages they have constituted a more 
substantial proportion, amounting cumulatively 
to as much as 20-30 per cent for the whole produc- 
tion process from raw material to finished steel 
product (for some concrete data on this point see 
T. H. Burnham and G. O. Hoskins, Iron and Steel 
in Britain, 1870-1930 [London, 1943], pp. 150-53, 
194-99, 332-35). However, it is not the absolute 
magnitude of labor costs that is important, loca- 
tionally speaking; rather the vital consideration is 
the comparison of differentials in labor costs among 
different districts with differentials in other costs. 
And differentials in labor costs have been small, 
historically, in contrast with the differentials in 
costs of raw materials and fuel at different localities 
arising from transport expense. Also see A. Predéhl, 
“Die drtliche Verteilung der amerikanischen Eisen- 
und Stahl-Industrie,” Weltwirtschaftliches Archiv, 
XXVII (April, 1928), 248-50. 

Other factors, such as availability of limestone 
and of adequate quantities of cooling water, have 
been of little moment in the general process of 
regional selection, although they have often been 
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nage had to be transported in bringing 
the ore to the coal deposits and then 
shipping the finished product to the 
market than in carrying the coal to ore 
deposits, even where the ore deposits 
happened to be near the market. In 
Britain, where fortuitously coal and 
ironstone were found together in many 
localities, we note little coal or ore move- 
ment associated with the iron and steel 
trades; but such movement as there was 
consisted of ore and pig and bar iron— 
for example, of Cumberland ores to Staf- 
fordshire, Scotland, and Wales,’ coastal 
Yorkshire ores to works in Durham and 
Northumberland,° and Swedish bar iron 
to Sheffield.’ 

Some data are available on the con- 
sumption of coal in the production of pig 
iron from the middle of the eighteenth 
century. For that time Bell notes that 
“something like 8 to 10 tons of coal were 
required to make a ton of pig iron.’’* Ac- 
cording to Meade, in 1788 an average 
quantity of 7 tons of coal was employed 
per ton of pig iron in England and Wales; 
in 1798, 6 tons or less; and between 1800 
and 1802, 5 tons.° 

In the late 1820’s, Nielson’s hot-blast 
technique was successfully applied in the 
Clyde ironworks of Scotland. Hence con- 
sumption of coal (converted into coke) 
fell from 8 tons 1} cwt. per ton of pig 


the determining considerations in the choice of a 
specific site at which to produce within a given 
region or district. For reasons which will be dis- 
cussed later, we take the locus of purchased scrap 
to coincide with the locus of past markets. 


5 J. H. Clapham, An Economic History of Modern 
Britain: Free Trade and Steel (Cambridge, 1932), 
pp. 48-49; also Ashton, of. cit., p. 40. 


61. Lowthian Bell, The Progress of the Iron Trade 
of Cleveland (Middlesbrough, 1878), pp. 3-6. 


7 Ashton, op. cit., pp. 54-56. 
8 Op. cit., p. 4. 


*R. Meade, The Coal and Iron Industries of the 
United Kingdom (London, 1882), pp. 813, 830. 








during the first six months of 1829 to 2 
tons 13} cwt. for the first six months of 
1833. Elsewhere in Britain the savings 
were not so phenomenal, since the Scot- 
tish blend of coal (particularly poor for 
cold blast) was especially adaptable to 
hot-blast operations.’® Jessop arrives at 
an average figure of 3} tons of coal per 
ton of pig by 1840." In 1851 Porter esti- 
mated that 4 tons of coal were required 
to smelt sufficient ore for 1 ton of pig.” 
By 1869 consumption had fallen to 3 
tons." 


Reliable annual data for Britain be- 
came available in 1873. They are record- 
ed for selected years in Table 1. By 1873 
coal consumption per ton of pig iron had 
fallen to 2.55 tons, and by 1938 to 1.67 
tons. 


In the United States coal was not used 
successfully in the blast furnace until the 
late 1830’s. The already advanced Welsh 
practices, using anthracite coal as fuel, 
were adopted right at the start. There- 
fore, in contrast to British experience, 
we do not find over later years such tre- 
mendous savings in coal in the American 
iron industries. French,™ in his cost 
calculations for 1840, takes as typical a 
consumption of roughly 3 tons of an- 
thracite coal per ton of pig iron. For 
1850 the average figure for coal consump- 
tion must have fallen to around 23 tons, 


%° H. Scrivenor, History of the Iron Trade (Lon- 
don, 1854), pp. 259-60. 


™t The data by regions ranged from 2 tons 16 cwt. 
for southern Wales to 5 tons 9 cwt. for Yorkshire, 
this discrepancy reflecting to a considerable extent 
the lag in adoption of hot-blast techniques (Meade, 
op. cit., pp. 835-36). 


"2G. R. Porter, The Progress of the Nation (Lon- 
don, 1851), p. 280. 
"3 Meade, op. cit., p. 813. 


™ B. F. French, History of the Rise and Progress 
of the Iron Trade of the United States (New York, 
1858), p. 63. 
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if not less."* By 1879, when reliable data 
became available (presented in Table 1), 
the relevant figure had dropped to 2.10 
tons; by 1938 it was 1.27 tons. 

In contrast to this marked decline in 
consumption of coal per ton of pig, there 
has been a relatively constant consump- 
tion of iron ore. To a slight degree, a 
greater use of scrap, cinder, and scale in 
the blast furnace has reduced ore re- 
quirements. But for certain districts this 
has been much more than offset by the 
exhaustion of richer ore deposits, neces- 
sitating recourse to leaner ores. In the 
United States, for the earlier years, from 
2} to 3 tons of iron ore were required per 
ton of pig. With the discovery and ex- 
ploitation of the rich Lake Superior de- 
posits, the requirements have fallen to 
somewhat under 2 tons, save for the 
Birmingham district, where consumption 
of local ore hovers at about 23 tons.” 
Great Britain’s consumption of iron ore 
per ton of pig has differed significantly 
from region to region on account of the 
variation in the iron content of local and 
imported ores. The range has usually 
been between 2 and 3 tons, with an aver- 
age close to 23 tons over the years.’’ The 
rising consumption of higher-quality for- 
eign ores has roughly balanced the great- 
er use of leaner ores as the better domes- 
tic ores have become depleted. 

Comparison of the data on iron con- 
sumption and coal consumption per ton 
of pig iron for British and American 


's Documents Relating to the Manufacture of Iron 
in Pennsylvania (published on behalf of the 
Convention of Iron Masters [Philadelphia, 1850]), 
Pp- 89, 96. 


“For over-all averages for individual years 
refer to the census reports for each decade and to 
the annual statistical reports of the American Iron 
and Steel Institute. 


'? For over-all averages for individual years refer 
to the annual statistical reports of the British Iron 
and Steel Federation. 
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merchant blast furnaces—furnaces which 
produce pig iron for sale—clearly reveals 
that coal resources lost their dominance™® 
as a locational factor well before the 
middle of the nineteenth century. Simi- 
larly, economies in fuel consumption 
have been as great, if not greater, in the 


TABLE 1* 


CONSUMPTION OF COAL PER TON OF 
P1iG IRON PRODUCED, 1873- 1938 











— Great Britain | United States 
(Tons) (Tons) 
PES Gian couwnaveces 2.55 fsvabeeeess 
| are 2.19 2.10 
ree 2.06 tin wit 
ETE ey eee 2.01 1.85 
1894 a ee ee ee 
1899. . 2.02 1.72 
1904. ... 2.02 1.70 
0 ee te 2.04 1.62 
Pc sveecssxquass 2.06 1.57 
1919. 2.14 1.53 
Ss chesncksarae 2.01 1.45 
Di Mtaciionteawus 1.9! 1.31 
| ee eee 1.75 1.28 
1938. 1.67 1.27 








* The figures for Great Britain were calculated from data in 
the Home Office Reporis on Mines and Quarries (‘‘Parliamentary 
Papers” [1894-1920]) and in the annual reports, Statistics of the 
Iron and Sieel Industries, of the British Iron and Steel Federa- 
tion. The figures for the United States were calculated for the 
years 1879-1914 from data in the volumes on manufactures of 
the Tenth, Eleventh, Twelfth, Thirteenth, and Fourteenth Census 
of the United States; and for later years from data in the Annual 
Statistical Report of the American Iron and Steel Institute 
(1919-38). 

To maintain comparability throughout the period for the 
United States, coke was converted into its coal equivalent, the 
From the yield factors for years prior to 1919 being obtained 

rom the respective census reports, for 1919 and later years from 
Bureau of Mines, Mineral Yearbook (1930, 1935, 1940). 
iy ,t computations from the data no distinction was made 
tween anthracite and bituminous coal. 


iron industry on the European Conti- 
nent, where ore consumption per ton of 
pig has varied between 2 and 3 tons; 


*® Dominance can be rigorously defined in a 
locational sense. A raw material of limited geo- 
graphic occurrence is dominant in a transport- 
oriented production process when its weight ex- 
ceeds the sum of weights of all other materials that 
have to be transported plus the weight of the finished 
product, with due modifications for varying trans- 
port rates on raw materials and product, 











hence we reach a similar conclusion for 
that area.’? 

The foregoing analysis is subject to 
two major qualifications. First, the data 
presented for coal consumption repre- 
sent actual coal consumed or the coal- 
equivalent of the coke consumed. If the 
beehive process of manufacturing coke is 
employed, the locational considerations 
in utilizing by-products do not enter the 
picture (as they do in the case of by- 
product ovens). Consequently, the alter- 
natives to location at a coal site do not 
imply movement of coal but only of the 
lesser weight of coke derived from the 
necessary coal at beehive ovens adjacent 
to collieries. The beehive technique was 
universally employed in Britain and the 
United States until late in the nineteenth 
century and did not lose pre-eminence 
(50 per cent of total coke production) in 
either country until after World War I. 
For the United States, the average coke 
yield per ton of coal has ranged between 
60 and 70 per cent,” for Great Britain, 
about the same during the greater part 
of the period under consideration.” To 
illustrate: instead of an average of 1.31 
tons of coal (per ton of pig) transported 
to blast furnaces at other than coal loca- 
tions in the United States in 1929, only 
0.91 tons of beehive coke would have had 
to be moved. Thus, owing to the wide- 
spread use of beehive coke, the locational 


9 For instance, in 1836 in France, where coal 
and coke were used in the proportion of 9 to 10, 
about 3 quintals of fuel were required to produce 1 
quintal of iron or approximately 3.5 coal-equivalent 
weight units for 1 of product (Scrivenor, op. cit., 
p. 187). In 1930 the coal equivalent used per ton 
of pig was 1.56 tons (F. Benham, The Iron and Steel 
Industry of Germany, France, Belgium, Luxembourg, 
and the Saar (“London and Cambridge Economic 
Service,” Special Memorandum No. 39 (October, 
1934)], pp. 29-31). 


U.S. Bureau of Mines, Mineral Yearbook, 
annual issues. 


2* Burnham and Hoskins, of. cit., pp. 128-29 
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pull of coal sources has been considerably 
less than may appear from the data in 
Table 1 and preceding paragraphs.” 

Second, in making a locational deci- 
sion, an entrepreneur is not so much con- 
cerned with minimizing the ton-mile 
movement of raw materials and product 
as with minimizing the transport ex- 
penditures incurred by such movements. 
The locational pull of any commodity, 
whether raw material or product, is 
stronger (weaker) the higher (lower) the 
ton-mile rate for its transport. If the ton- 
mile rate on ore is double that on coal, 
the attraction of coal deposits is no 
greater than that of ore deposits when 
twice as much coal is consumed. His- 
torically, the pattern of coal, ore, and 
pig-iron rates has been highly irregular, 
not only from nation to nation but with- 
in various districts of a nation or even for 
alternative transport routes in any one 
region.?? At most, there may have been a 
tendency for pig-iron rates to exceed 
either the coal or the ore rate for any 
given situation, thus enhancing the de- 
sirability of a market location. 

The discussion thus far has referred 
to the production of pig iron itself with- 
out regard to its further processing. This 
excludes a very important set of loca- 

22 On the other hand, some of the decrease in coal 
consumption per ton of pig iron that has occurred 
during the past century can be attributed to the 
greater recovery of coke from coal as a result of 
improved coking practices. For Great Britain, coke 
yields rose from 60 per cent in 1910 to 70 per cent 
in 1930; for the United States, from 60 per cent in 
1880 to 69 per cent in 1930; for Germany, from 70 
per cent in 1890 to 79 per cent in 1925; for France, 
from 60 per cent in 1880 to 77 percent in 1925 (ébid., 
p. 129). In terms of coke, then, consumption per ton 
of pig has declined by a somewhat smaller amount 


than in terms of coal equivalent for which the data 
have been presented. 


23 For examples during the 1880's, see ibid., pp. 
335-36; and reports of the Commissioners, British 
Iron Trade Association, American Industrial Condi- 
tions and Competition, ed. by J. S. Jeans (London, 
1902), pp. 86-112, 362-69. ‘ 
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tional considerations associated with the 
integration of the various stages of iron 
and steel manufacture. As Ashton ob- 
serves in commenting upon the applica- 
tion of coal techniques and the wide- 
spread use of the steam engine during the 
late eighteenth century in Britain: 

Now that the whole process could be carried 
on with cheap mineral fuel there was no longer 
any reason for that separation of furnace, forge, 
and mill that had characterized the iron indus- 
try in the early vears of the century. The typi- 
cal concern of the new era was integrated in its 
structure: it mined the ore and coal, smelted, 
refined, rolled, and slit the iron into its finished 
form of plates and rods.*4 


Elimination of the shipping of semi- 
finished products, less dependence upon 
outside supplies, better articulation of 
the various production stages, fuel econ- 
omies,** and other factors made integra- 
tion desirable—both in early years when 
castings and wrought-iron products were 
predominant and in later years when 
steel reigned supreme. The locational 
strategy of integrated works for the 
earlier years, and to some extent for the 
later years, was altered in favor of coal 
sites, especially for malleable iron and 
steel products. In the production of a 
given weight of malleable iron or castings 
in the earlier years, somewhat more than 
that weight of pig iron was required, so 
that the weights of ore and coal for 
finished products were somewhat higher 
than for pig iron; and for technical rea- 
sons some additional ore, scrap, and 
other metal may have been used.?? But 

* Ashton, of. cit., p. 100. 


_ For example, the report of the U.S. Commis- 
sioner of Corporations (The Steel Industry, Part III: 
Cost of Production (Washington, 1913]) states that, 
for the period 1902-6, Bessemer stee! plants running 
chiefly on hot metal (molten pig iron) seldom used 
“less than 20 per cent cold metal, and seldom 
required less than 50 pounds of coke per [gross] ton 
of ingots. Plants running on cold metal entirely and 
using ordinary beehive coke averaged about 245 
pounds of coke per ton of ingots” (p. 141). 


these small weight adjustments were 
clearly overshadowed by the large quan- 
tities of fuel consumed in processing. For 
the diverse finished iron and steel prod- 
ucts of different qualities, fuel consump- 
tion after blasting operations has varied 
considerably, so that the construction of 
a consistent set of figures, even if data 
were available for series of years, would 
be an almost impossible task. However, 
we do have sufficient data to indicate 
some of the magnitudes involved. 

We should distinguish between cast- 
ings and wrought-iron and steel manu- 
facture. Molding of pig iron into castings 
is much less prodigal in the consumption 
of fuel. In 1850, according to the report 
of the superintendent of the census, an 
average of o.59 ton of coal and 7.48 
bushels of coke and charcoal (or, alto- . 
gether, less than 1 additional ton of fuel) 
were consumed in the production of 1 ton 
of castings from pig iron. On the other 
hand, an average of 1.94 tons of coal and 
52.19 bushels of coke and charcoal (or 
more than 3 additional tons of fuel) were 
required to refine pig iron into 1 ton of 
wrought iron. Roughly, the fuel require- 
ments of the latter process were four 
times those of the former. 

Other data are illuminating. In 1850 
the report of the Convention of Iron 
Masters estimated that, to make 1 ton 
of iron rails in Wales, the additional re- 
quirement of coal after blast-furnace 
operations was over 3 net tons. To 

*Scrivenor (op. cit., p. 253), noting in 1840 
the great savings in the use of pig iron per ton of 
iron bar resulting from Cort’s innovation, states: 
“At the present time the waste does not generally 
exceed from 6 to 7 cwt. of pigs to a ton of bars, in- 


cluding the waste in the refinery.” In this connec- 
tion also see French, op. cit., p. 63. 


27 French, op. cit., pp. 136-37. 


28 Documents Relating to the Manufacture of Iron 
in Pennsylvanic, pp. 41-44. The breakdown was as 
follows: 10 cwt. of coke for the refinery, 15 cwt. 
coke for the puddling furnace and 3 cwt. for the 











208 





make a ton of bar iron on the Schuylkill 
River, Pennsylvania, 2} tons of coal were 
used to convert the pig.?? And for the 
whole process of manufacture from ore 
to finished products, the report employs 
the rough figures of 5 tons of coal per ton 
of bar iron, hammered iron, hoops, and 
sheets; 8 tons of coal per ton of steel; and 
10 tons of coal per ton of iron and steel 
manufactures.*° 
Clearly, then, these data indicate that, 
by the middle of the nineteenth century, 
the locational supremacy of coal sites was 
tottering for integrated works producing 
castings but the malleable iron and steel 
works had far from freed themselves 
from bondage to such sites. Of course, the 
data presented are, for the most part, 
averages. They do not reflect the wide 
. variation in fuel requirements of indi- 
vidual products or the wide variation in 
the use of newly developing methods. An 
entrepreneur entering the industry or 
considering relocating his plant, by uti- 
lizing the most recent techniques, would 
be able to achieve in any given year 
greater fuel economy than is indicated 
by the data. For him the locational pull 
of coal sites would accordingly be less 
forceful, and to this extent the above 
conclusions are modified. We should also 
note that, in 1850, 322,745 tons of iron 
castings and 278,044 tons of wrought 
iron were manufactured in the United 
States. In Great Britain iron castings did 
not lose ground appreciably to malleable 
iron and steel products until nearly the 
middle of the century. 
Major evidence that coal sites were 
losing their dominance in locational de- 
cisions affecting pig iron and cruder 


engine; 12 cwt. coal for the furnace in making the 
top and bottom of the rail and 3 cwt. for the engine; 
12 cwt. coal for the furnace in finishing the rails and 
3 cwt. for the engine. 


29 Ibid., p. gt. 3° Tbid., p. 96. 
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processing works appears shortly after 
the middle of the century. In the early 
fifties John Vaughan commercially dis- 
covered and applied ore from the main 
seam of the great Cleveland deposit in 
the northeast of England. Owing both to 
the presence of excellent coking coal in 
the near-by districts of Durham and 
Northumberland and to the proximity of 
ore beds to tide-water, this deposit—de- 
spite the lean content of its ore—was to 
be exploited vigorously in the years to 
come. Vaughan “was soon followed by 
other capitalists, and furnace succeeded 
furnace until, within a period of four to 
five years, the lowlying foreshore of the 
Tees between Middlesbrough and Eston 
Junction became dotted with smelting 
works.’’* In 1860 almost 13 million tons 
of Cleveland ironstone were raised, ac- 
counting for 18 per cent of the output of 
British mines; in 1870, 4 million tons of 
ironstone were raised, or 28 per cent of 
British ore mined. The pig-iron output 
of Cleveland and the neighboring dis- 
trict of Durham, using almost exclusively 
Cleveland ironstone, was over } million 
tons in 1860, 15 per cent of British out- 
put; and over 1} million tons in 1870, 
27 per cent of British output. 

Prior to the successful use of Cleveland 
ironstone, there were only thirty-eight 
blast furnaces in the north of England, 
scattered over the two counties of Dur- 
ham and Northumberland, in close 
proximity to coal deposits. Local iron- 
stone was used where possible, but re- 
course was frequently had to Whitby 
stone, imported from the coast of York- 
shire.** With the extensive exploitation 
of the Cleveland ore, smelting operations 
in the Durham coal districts increased 
quite rapidly—from less than 150,000 


3* J. S. Jeans, Notes of Northern Industries (Lon- 
don, 1878), p. 61. 


3? Tbid., pp. 59-60. 
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tons in 1850 to 340,921 tons in 1860, to 
676,964 in 1870, and to 750,262 in 1880.35 
Most of the pig output was taken by 
the heavy coal-consuming wrought-iron 
trades. 

On the other hand, pig-iron production 
in the Cleveland district based on the im- 
portation of south Durham coke, fortu- 
nately over a relatively short distance, 
skyrocketed from an insignificant figure 
in 1850 to 248,665 tons in 1860, to 916,- 
970 tons in 1870, and to 1,666,156 tons 
in 1880. A large portion of the Cleveland 
pig output, in contrast to that of Dur- 
ham, had always been exported to foreign 
countries or other British regions; in 
1880, 960,581 tons (or more than half its 
total pig-iron output) was shipped out. 
Further, the Cleveland district processed 
less of its domestically consumed pig in 
the heavy fuel-consuming operations 
than Durham did.*4 These facts clearly 
demonstrate that, owing to the accumu- 
lating savings in fuel consumption, Dur- 
ham coal sites lost their hold on pig-iron 
production itself and those iron manu- 
factures requiring relatively small quan- 
tities of fuel. For these trades the com- 
bined locational pull of the Cleveland 
ironstone deposits and markets was able 
to vanquish the pull of the Durham coal 
sites.*5 

8s W. G. Armstrong ef al., Industrial Resources 


of the Tyne, Wear and Tees (London, 1864), p. 88; 
and Meade, op. cit., p. 338. 


4 Meade, op. cit., pp. 324-414; and Armstrong, 
op. cit., pp. 118-19. 


’s Transportationally speaking, a position on the 
banks of the Tees was much closer to export and 
British markets than was the inland location of a 
Durham coal site. 

The continually growing strength of the Cleve- 
land locations is traceable to the constant experi- 
mentation with, and adoption of, improved tech- 
niques in blast-furnace operation during the fifties 
and sixties. The blast furnaces originally constructed 
at Middlesbrough had cubical capacities of from 
4,000 to 6,000 feet and were no higher than 45—s5o 
feet; the blast was heated to 600°-700° F. By 1871, 


The European counterpart of this 
British experience is found in past inter- 
relations of Westphalian coal and Lor- 
raine ore. It was not until Thomas de- 
veloped the basic process of producing 
Bessemer steel in the late seventies that 
the high-phosphorous Lorraine ores be- 
came of major commercial importance. 
Thereafter, the Continental steelmaking 
based on these ores forged ahead rapidly 
and soon became dominant in French, 
Belgian, and German iron and steel 
trades. From the start the Lorraine fields 
were an orientation point for basic pig- 
iron production. To make 1 ton of pig, 
about 3 tons of Lorraine ore and 1.1-1.5 
tons of coke** were required. Thus, where 
regional differentials in other costs could 
be neglected and where considerations of 
fuel economy did not dictate an inte- 
grated steelworks—i.e., did not more 
than counterbalance the savings in 
transportation costs made possible by 
carrying on the several stages of manu- 
facture at different localities—it was 
more economical to produce pig iron at 
the Lorraine fields and re-work the pig 
at the Westphalian coal sites.*7 This was 


which date more or less marks the end of the out- 
burst of technical development in Cleveland fur- 
naces, the efficacy of a furnace 8o feet in height and 
of 15,000 feet cubical capacity with a blast of 1,000° 
F. was thoroughly tested and proved, though still 
larger furnaces were tried out and operated not un- 
successfully. These advances reduced coke con- 
sumption from 35 to 24 cwt. per ton of pig (Bell, 
op. cit., pp. 13-14; Jeans, op. cit., pp. 64-66). 

36 In view of the fact that the German and Belgian 
producers, who dominated production in Luxem- 
bourg and Alsace-Lorraine, were leaders in de- 
veloping and practicing the science of fuel economy 
(Warmewirtschaft) during the last decades of the 
nineteenth century and the first of the twentieth, 
a maximum of 1.5 tons of coke per ton of pig seems 
reasonable. By 1913 the relevant figure was close 
to 1.1 tons (A. H. Brooks and M. F. LaCroix, The 
Iron and Associated Industries of Lorraine, the Sarre 
District, Luxemburg and Belgium (U.S. Geological 
Survey, Bull. 703], pp. 96-99). 

37 These weight relations were partially offset by 
differences in freight rates on raw materials and 














210 WALTER ISARD 


certainly true for producers supplying 
the huge market for steel that existed 
around the Ruhr coal fields. 

To be sure, Lorraine ore did move to 
Westphalia, and some of the processes 
more lavish of fuel were carried on in the 
vicinity of Lorraine, owing to the com- 
plex pattern of markets, of alternative 
coal and ore sources, transport rates, in- 
dustrial organization, and differentials in 
other costs. Nonetheless, the pre-World 
War I picture showed a marked degree 
of specialization among those steel-pro- 
ducing regions. French Lorraine, Luxem- 
bourg, and Alsace-Lorraine concentrated 
on pig iron and cruder steel products. In 
contrast, the Ruhr Valley was more pre- 
occupied with the later stages of steel 
manufacture. For instance, in 1913 Lux- 
embourg (within the German customs 
union) produced 2,548,000 tons of pig 
iron and only 1,326,000 tons of steel. Of 
this output, Germany took about 70 per 
cent—over 1,000,000 tons of pig iron, 
some 250,000 tons of ingots, and over 
600,000 tons (mostly semifinished) of the 
rolling-mill products, the great bulk go- 
ing to the Ruhr.** It was the same with 
French Lorraine*® and Alsace-Lorraine.* 





product. In 1880 the rate on coke was somewhat 
higher than that on ore. The differential between 
the rates widened in later decades. In 1908 the 
rate for 10 tons of coal and coke from Dortmund to 
Luxembourg was $19.20, whereas the rate for 10 tons 
of ore from Luxembourg to Dortmund was $12.72. In 
general, throughout the period, rates on pig iron were 
higher than those on coke (D. L. Burn, The Economic 
History of Steelmaking |Cambridge, England, 1940], 
pp. 155-61; Burnham and Hoskins, op. céi., pp. 
335-36; and Brooks and LaCroix, op. cit., pp. 45- 
50). 

3° F. Benham, The Iron and Steel Industry of Ger- 
many, France, Belgium, Luxembourg, and the Saar 
(“London and Cambridge Economic Service,”’ Spe- 
cial Memorandum No. 39 [London, 1934]), p. 39. 


39In 1913 French Lorraine produced 3.5 million 
tons of pig iron and 2.3 million tons of steel, shipping 
about 1 million tons of pig iron to other parts of 
France nearer to markets and/or adjacent to coal 
deposits. Its steel products were of the cruder 
type. Like Luxembourg, it relied heavily upon 





The Rhineland-Westphalian district as 
a whole imported 15.0 million tons of 
iron ore, somewhat less than one-third of 
which came from the Lorraine fields. The 
major portion of the rest came from 
Scandinavia and Spain. The pig-iron out- 
put of this district was 8.2 million tons, 
and that of steel was 10.1 million. The 
excess of steel over pig-iron production 
is obviously attributable in major part 
to the importation of pig iron from Lux- 
embourg and Alsace-Lorraine.“ Here 
again the material indicates that, during 
the pre-World War I era, for the cruder 
forms of production, especially where it 
was feasible to divorce the earlier from 
the later stages, coal deposits per se were 
no longer overwhelmingly dominant in 
the locational decision.# 


Westphalian coke and coal (ibid., p. 28; R. Jordan, 
The French Iron and Steel Industry (“London and 
Cambridge Economic Service,” Special Memoran- 
dum No. 20 (London, 1926)]; and Brooks and 
LaCroix, op. cit., pp. 37-50). 

4°In 1913 Alsace-Lorraine produced 3.9 million 
tons of pig iron, only 2.3 million tons of steel, and 
only o.5 million tons of semifinished and finished 
products. There were shipped to Germany, chiefly 
to Westphalia and the Saar, 1.6 million tons of pig 
iron and substantial quantities of steel and semi- 
finished products. Coal was imported from the Saar 
and Westphalia (Brooks and LaCroix, op. cit., 
pp. 50-59; Benham, op. cit., p. 28). 

4* Benham, op. cit., pp. 18-20; W. Greiling, The 
German Iron and Steel Industry (“London and 
Cambridge Economic Service,” Special Memoran- 
dum No. 11 [London, 1925]); and C. M. Pepper 
and A. M. Thackara, German Iron and Steel In- 
dustry (“U.S. Department of Commerce and Labor, 
Special Agent Series,” No. 27), pp. 9-16. 

The situation of the Saar resembled that of the 
Ruhr. The former, possessing coal deposits and im- 
porting Lorraine ore, produced 2.1 million tons of 
steel but only 1.4 million tons of pig iron; this dis- 
crepancy in large part was balanced by importation 
of pig iron from Alsace-Lorraine and Luxembourg 
(Benham, op. cit., pp. 43-45). 

42 Movement of both Lorraine ore and pig iron 
bears out the point that, outside of the French areas, 
the Lorraine sites did not have a decisive ad- 
vantage in supplying pig to other Continental 
markets and in the export trade of the Continent. 
In all these instances the Ruhr sites were much closer 
to the market, transportationally. 
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Returning to the mid-nineteenth cen- 
tury, there is no question of the domi- 
nance of coal sites in wrought-iron and 
steel production. But only a few years 
were to transpire before Henry Bessemer 
proposed converting the crude product 
of the blast furnace into malleable iron 
or steel without expending any additional 
fuel beyond the needs of the blast. His 
plan was to run the molten pig iron 
straight from the blast furnace into a 
converter and there burn out the desired 
amount of silicon and carbon by a power- 
ful air blast from below. Needless to say, 
numerous minor technical difficulties be- 
set his path, as well as the major one of 
dephosphorizing iron from phosphoric 
ores. The latter problem was solved by 
Thomas’ and Gilchrist’s development of 
a basic lining. The work of these men, 
together with the achievements of the 
Martin and Siemens brothers in apply- 
ing the open-hearth regenerative furnace 
to the manufacture of steel and of Bell 
in experimenting with blast furnaces and 
analyzing the chemical process taking 
place within them, rounded out by 1880 
the series of major achievements aimed 
at the fuel economies subsequently re- 
alized in steel manufacture. 

‘There have been many other less important 
achievements, which in the aggregate have been 
very significant. Noteworthy contributions were 
made by Bunsen, Playfair, Cowper, Whitwell, and 
others in the utilization of blast-furnace gases; by 
Thwaite, Greiner, Theissen, and others in the evo- 
lution of the large gas engine for cleaned blast- 
furnace gases; by a number of Belgian and German 
chemists and engineers in the development of the 
chamber coking oven, with heat and by-product 
recovery; by Clements, Kinney, and McDermott in 
the thermal analysis of the open-hearth furnace; 
by a host of others in the study of gas reactions, 
metallography, in mechanical engineering, in the 
use of the dry blast and heat from molten slag, and 
so forth (R. A. Hadfield, Metallurgy (London, 
1925], pp. 211-21; W. A. Bone and G. W. Himus, 
Coal: Its Constitution and Uses (London, 1936], 
chaps. xxvi-xxviii). 

All these advances over time account in part for 


the steady reduction in average fuel consumption 
(see Table 1). However, to a large extent this steady 


As already mentioned, series of annual 
data on fuel consumption in the manu- 
facture of various steel products do not 
exist; and, even if they did, it would be a 
very difficult task to interpret them be- 
cause of the different fuel requirements 
and changing quality over time of steel 
products. Nonetheless, it is safe to as- 
sume that tremendous savings were re- 
alized, although, on the average, the in- 
dustry is far from having achieved the 
full fuel economies implicit in the fact 
that the blast-furnace and coke-oven 
gases yield a theoretical excess of heat 
sufficient to carry through the complete 
processing of the molten pig iron into 
finished steel‘ either in a Bessemer con- 
verter or in an open-hearth furnace. In 
1916 Professor Bone presented a docu- 
mented plan to produce a ton of finished 
steel sections from Cleveland ironstone 
and Durham coke in a fully integrated 
works, with an expenditure of not more 
than 1.6 tons of coal. Actual British 
practice for the few firms using the 
“molten pig process” fell far short of this 
ideal, ranging from 2 to 2.75 tons of coal 
per ton of finished steel sections.“ On the 





reduction reflects the slow response of business 
organization to these changes, owing to the con- 
servatism frequently manifested by British and 
American entrepreneurs, to the continually expand- 
ing scope of operations which was generally found 
expedient, if not necessary, and to the inflexibility 
and long life of iron and steel plant, which often 
tempted entrepreneurs to defer adopting new 
techniques until the old facilities were fully de- 
preciated. 


44 Hadfield, op. cit., p. 215; Burnham and Hos- 
kins, op. cit., p. 187. 

4s W. A. Bone, Coal and Its Scientific Uses (Lon- 
don, 1919), pp. 409-16. The report of the British 
Association Fuel Economy Committee adopted 
1.75 tons of good coking coal as a “practical ideal” 
(Hadfield, op. cit., pp. 216-17). 


Hadfield, op. cit., pp. 218-19. For recent years 
we have some relevant aggregate data on fuel econo- 
my in semifinished and finished processes. For ex- 
ample, in 1920 Great Britain consumed 12.8 million 
tons of coal in her iron and steel works, excluding 
blast furnaces; by 1935 this figure had fallen to 7.5 














212 WALTER ISARD 


Continent and in the United States, 
basic Bessemer works often did run on 
coke and blast-furnace gases and even 
had a surplus to sell outside the plant. 
Continental works were much more in- 
tegrated and used substantially less fuel 
than did British plants.‘ 

For approximate purposes the reader 
may conceive of the coal requirements for 
a ton of steel (or for comparable wrought- 
iron products in the earlier years before 
they were displaced by steel) as falling 
very erratically from an average of 5-8 
tons in 1850 to 2 tons or less by the close 
of the 1930’s for processes employing 
little or no scrap—though in individual 
cases the variation from these figures 
might be large. Thus, while fuel require- 
ments for pig-iron production have fallen 
significantly over the years, they have 
fallen at a still greater rate for steel, us- 
ing pig iron and iron ore almost entirely. 
The gap between the two becomes nar- 
rower and narrower over time so that, 
for later years, in many instances the 
requirements are nearly the same. 


million tons. Meanwhile, production of steel ingots 
and castings had risen from 9.1 to 9.9 million tons, 
that of finished steel from 6.8 to 8.5 million tons; on 
the other hand, forged wrought-iron production had 
declined from 1.0 to 0.2 million tons and finished 
wrought-iron products from 0.8 to 0.2 million tons. 
In net terms there was a significant decrease in coal 
consumption in post-smelting processes (British 
Iron and Steel Federation, Statistics of the Iron and 
Steel Industries [1927]; Burn, op. cit., pp. 434-35). 


47 Burn, op. cit., pp. 204-11, 364-66, 434-35; 
and Bone, op. cit., p. 416. Broadly speaking, fuel 
consumption in Belgium for post-smelting opera- 
tions was less than one-quarter that in Britain for 
1929, being as low as 3.2 cwt. per ton of finished 
product for combined works (Burn, o. cit., p. 435). 
In the United States, according to Burnham and 
Hoskins (op. cit., p. 187), the average ratio of coal 
used to a ton of steel product (including smelting 
operations) diminished from 2.01 in 1904 to 1.83 in 
1914 and to 1.41 in 1927. These figures, however, in 
part reflect fuel savings from the increasing use of 
scrap, which will be noted below. In this connection 
also see computations by R. Hartshorne, “Location 
Factors in the Iron and Steel Industry,” Economic 
Geography, IV (1928), 242-43. 





' The emancipation of steelworks from 
coal sites was achieved early in Britain 
in the exploitation of the Cumberland 
and the Lancashire ores. Before the de- 
velopment of the Bessemer process these 
rich hematite ores of 60-65 per cent iron 
content were shipped extensively to 
Yorkshire, Staffordshire, and north and 
south Wales; pig-iron output was negli- 
gible. In the late fifties the rapid growth 
of ironworks and steelworks based on the 
Bessemer process began in this region. 
The ore was low in phosphorous and thus 
was adaptable to the mass-producing 
Bessemer technique yielding a reliable 
acid steel; and the region’s coastal loca- 
tions were especially attractive for ex- 
port trade. By 1880 Cumberland and 
Lancashire was the second largest pig- 
iron-producing region in Great Britain, 
with rails as the principal steel product. 
Its exportation of ore had fallen off toa 
negligible figure; in fact, on balance, the 
region was importing a small quantity. 
For the most part the enterprises im- 
ported, under a relatively heavy trans- 
port charge, south Durham coke for fuel. 
But a few firms did use the local coal de- 
posits of inferior coking quality. 

Partial or complete divorce of steel 
production from coal sites was becoming 
more and more apparent on the Conti- 
nent. For a long time the Belgian iron 
and steel industry had been partially de- 
pendent upon imported coal, especially 
from Westphalia, even though its major 
fuel requirements were met by the coal 
fields adjacent to Liége and Charleroi. 
Dependent on coal shipped over rela- 
tively long distances, the ore sites of 
Luxembourg, French Lorraine, and Al- 
sace-Lorraine were producing large 
amounts of crude steel products before 
World War I. The tendency, already evi- 


«8 Meade, op. cit., pp. 428-35, 440-59; I. Lowthi- 
an Bell, Manufacture of Iron and Steel (London, 
1884), PP. 454-57, 619. 
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dent before 1914, for these districts to 
transform more and more of their pig 
iron into steel and more and more of their 
semifinished into finished products be- 
came very marked after the Versailles 
Treaty had, for all practical purposes, 
cut off the German markets. At Stettin 
and other coastal locations in Germany, 
works have developed dependent on both 
Swedish ore and English coal.*® 

“Tn the United States, too, there have 
been innumerable instances of estrange- 
ment from coal sites. Indeed, the relative 
decline of the Pittsburgh area in recent 
decades is to a large extent a manifesta- 
tion of its gradually weakening locational 
pull, owing in part to the declining con- 
sumption of coal in iron and steel produc- 
tion. Up to the Civil War, practically all 


#A. Delmar, The Belgian Iron and Steel In- 
dustry (“London and Cambridge Economic Serv- 
ice,” Special Memorandum No. 13 [London, 1925]); 
Benham, op. cit., pp. 4-11, 28-43; Jordan, op. cit.; 
and Greiling, op. cit. 

It is interesting that, from 1880 until World War 
I, Britain had a substantially higher ratio of pig-iron 
to steel production than did Germany and, for the 
greater part of the same period, a somewhat higher 
ratio than either France or Belgium. With Britain 
possessing cheaper and better coal than Belgium 
and Germany and at a great advantage in coal rela- 
tive to France, one would expect her to concen- 
trate on steel (the product consuming the greater 
quantity of coal) more than either of these Conti- 
nental nations. Many interrelated factors explain 
why this was not the case. Two major reasons were 
the special quality and grades of British pig iron 
(hematite, forge, and foundry) and the tidal location 
of the Cleveland ironworks, which maintained for 
Britain a large export market. Even more important 
was the extreme tardiness of British producers in 
adopting new techniques of production and organi- 
zation, and the resulting inefficiencies in fuel utiliza- 
tion. This placed Britain at a disadvantage cer- 
tainly with respect to Belgium and Germany in 
steel production, and perhaps with respect to 
France for the cruder and semifinished steel prod- 
ucts, despite Britain’s superior coal position. As 
tarly as 1900, Britain found it expedient to import 
semifinished and heavy rolled-steel products from 
the Continent, where costs of production were 
lower. In pig-iron production, on the other hand, 
where perhaps the penalty of technological lag 
was less severe than in steel, until 1913 Britain’s 
Cost disadvantage, if any, was not serious (Burnham 
and Hoskins, op. cit., chaps. iv and vi). 





blast furnaces using coal or coke were lo- 
cated at coal sites—such as the Lehigh 
Valley, the Pittsburgh-Wheeling district, 
the Mahoning (Youngstown) Valley, and 
the Lackawanna (Scranton) Valley. 

The first major shift away from coal 
sites was associated with the develop- 
ment of Cleveland, a place admirably 
situated with respect to the transporta- 
tion of both Lake Superior ore and Penn- 
sylvania coal. This development was defi- 
nitely linked with the fuel-saving Besse- 
mer and open-hearth processes. The 
same was true of the Chicago district. 
After anGncipient growth) in the late 
sixties, blast-furnace operations in steel 
manufacture expanded at a rapid rate 
from the eighties on, primarily based on 
shipments of Connellsville coke and Lake 
Superior ore, with, of course, the most 
advanced fuel-saving plant and equip- 
ment. A striking illustration of the 
changing locational strategy is the shift 
of the Lackawanna Steel Company from 
Scranton to Buffalo in 1901, which gave 
a major impetus to the growth of Buffalo 
as an iron and steel center. By this 
change of location the company antici- 
pated serving its eastern markets at no 
higher cost and being in a better position 
to compete for western markets. The con- 
cept of tidewater works found expression 
in the United States in the late eighties 
at Sparrows Point below Baltimore, 
where foreign ores and domestic inland 
coal were brought together to serve the 
coastal and export markets.** These and 
other developments clearly testify to the 
continually diminishing locational pull of 
coal resources in iron and steel produc- 
tion. 

There remains one other major change 
in the set of locational vectors. For a 

8° Swank, op. cit.; V. S. Clark, History of Manu- 
factures in the United States (New York, 1929), 
Vols. I and II; and F. Redlich, History of American 
Business Leaders (Ann Arbor, Mich., 1940), esp. 
pp. 132-41. 
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long time scrap has been used to supple- 
ment ore in the blast-furnace charge and 
to supplement pig iron in the Bessemer 
converter and open-hearth furnace, es- 
pecially in the latter. With the growing 


integration of the steel industry, the — 


gradual maturation of industrialized na- 
tions, and the ever increasing amount of 
obsolete iron and steel structures and 


TABLE 2* 


TOTAL IRON SUPPLIED BY TYPE OF RAW MATE- 
RIAL CONSUMED IN STEELMAKING IN THE 
UNITED STATES, 1909-38 (IN PERCENTAGES) 























| Pro Iron | [ron AND STEEL ScRAP 
ExcLup- ee — 
Year | | One 
Frnxo- | Home | PY | Total | 
AtLoys | aia chased | 
1909 — 18.4 | 17.3 35-7 | 1.5 
1914 .| 58.9 | 20.6 | 18.6] 39.2] 1.9 
1919 | 56.9 | 23.8] 17.9] 41.7] 1.4 
1929 , | 52.2 22.5 | 24.8 | 47.3 0.5 
BOGS.------] 44-4 | 97-9 | 87-8 | $5-0 | 0.6 
1938.... | 48.1 | 27-9 | 23-4 | St-3 | 0.6 


| 





* Source: U.S. Bureau of Mines and Works Progress Ad- 
ministration, Technology, Employment, and Output per Man in 
Iron Mining (Report No. E-13 [Philadelphia, 1940}), p. 244. 


discarded products, one would expect 
that more and more scrap would become 
available for consumption by the iron 
and steel industries. From Table 2 we see 
that the industry has taken advantage of 
this situation. Relevant data prior to 
1909 are not available. But from 1909 to 
1938 the percentage of total iron ob- 
tained from scrap by the industry in the 
United States increased from 35.7 to 
51.3, reaching a maximum of 55.0 in 
1935. The percentage of iron supplied by 
pig iron and iron ore fell from 64.3 in 
1909 to 48.7 in 1938. Of the scrap con- 
sumed, somewhat more than half, on the 
average, has been “home” scrap (i.e., 
material originating within the plant us- 
ing the scrap) and somewhat less than 
half has been “purchased.” Similar de- 








velopments have taken place in other re- 
gions. 

For the world as a whole this changing 
relation of scrap to pig iron is in large 
part reflected in the comparative statis- 
tics on pig-iron and steel production. 
After the 1870’s the spread narrowed be- 
tween pig iron, on the one hand, and 
steel and wrought iron, on the other. By 
1914 the production of steel ingots and 
castings equaled that of pig iron. Since 
then, the spread between the two, owing 
to the continually rising consumption of 
scrap, has been steadily widening in fa- 
vor of steel. 

The significance of the increasing re- 
sort to scrap as a raw material is revealed 
by Table 3. In the United States, be- 
cause of the mounting substitution of 
scrap for pig iron and thus for iron ore as 
a raw material, iron ore consumed per 
ton of semifinished iron and steel fell 
from 1.83 tons in 1900 to 1.04 tons in 
1938, having been as low as 0.89 tons in 


TABLE 3* 


RATIO OF IRON ORE CONSUMED PER TON OF 
SEMIFINISHED IRON AND STEEL IN THE 
UNITED STATES, 1900-1938 


Year | Ratio | Year Ratio 











ere 1.83 || 1925 1.24 
ae 1.66 || 1930...... 1.21 
19i0 of «6 2 oe... | 0.89 
mas... ; 1.46 || 1935. oe 0.90 
1920 | 1.33 1938 1.04 





_ * Source: U.S. Bureau of Mines and Works Progress Ad- 
ministration, op. cit., pp. 246-47. 


1933. Expressed in simple terms, the lo- 
cational pull of iron-ore resources for 
steel production has, on the average, 
been cut almost in half since the turn of 
the century. 

The use of scrap implies, too, a dimin- 
ished consumption of fuel per ton of steel. 
cit., pp. 25-27; 


s* Burnham and Hoskins, op. 
272-74. 
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Less fuel is required to melt the scrap 
than to produce an equivalent amount of 
pig iron. This saving, however, is partial- 
ly offset by a smaller output of blast- 
furnace and coke-oven gases. The con- 
sumption of fuel obviously is not reduced 
as much as is the consumption of iron 
ore.” 

With a reduced consumption of iron 
ore and coal, the attraction of the market 
as a production site is strengthened in 
relative terms. But, in a more positive 
manner, the mounting consumption of 
scrap has steadily increased the pull of 
the market. On the average, for the Unit- 
ed States, somewhat less than half the 
scrap used has been and continues to be 
purchased. Although the sources of pur- 
chased scrap are geographically wide- 
spread, in general (though with many 
qualifications), the present pattern of 
purchased scrap sources largely re- 


sembles the past pattern of iron and steel ‘ 


markets. Location away from the mar- 
ket, where the market has existed for a 
long period of time, thus necessitates the 
expense of moving scrap, whereas this 
cost is not incurred when the industry is 
located at the market site itself. (To be 
sure, works situated at a distance from 
sources of scrap do use considerably less 
scrap than do works within surplus- 
scrap areas.) In this sense the locational 
pull of the market is measurable by the 
sum of the weights of finished product 
and purchased scrap, to the extent that 
the source of the latter is geographically 
concentrated at the market. 
Undoubtedly, the use of scrap has par- 
tially accounted for a number of the 


*It is not possible to separate statistically the 
fuel savings from the use of scrap from those result- 
ing from integration and technological advance. As 
already pointed out, some of the data cited above to 
illustrate reduced fuel consumption per ton of steel, 
effected by the latter forces, also reflect some savings 
arising out of the use of scrap. 





shifts away from coal sites which we have 
cited in the steel-producing regions of the 
European Continent and the United 
States. The relative decline of Pittsburgh 
fias, in part, been due to the persistent 
scarcity of scrap. Pittsburgh’s productive 
capacity has always far exceeded its con- 
sumptive ability. Consequently, its local 
market supplies a smaller proportion of 
scrap in terms of production needs than 
do other areas. Chicago, on the other 
hand, has greater accessibility to scrap 
supplies. As a result, the price (including 
transport expense) which Chicago pays 
for scrap is significantly lower than is 
Pittsburgh’s.*3 This partially explains the 
relatively greater growth of Chicago. The 
sizable development of steel production 
in the Detroit area in recent years is an- 
other instance where a large steel-con- 
suming market and a large scrap-origi- 
nating site have coincided. 

Tn many instances the use of scrap has 
enabled small-scale steel plants to locate 
at or near market centers. The whole 
Pacific Coast is a case in point. Although 
its steel-ingot capacity was still small in 
1939, growth had taken place at a fairly 
rapid rate since 1913. In 1939 the Pacific 
Coast had no blast furnaces. Pig iron had 
to be imported. However, the use of a 
large amount of scrap in the furnace 
charge (e.g., 85 per cent in 1944) enabled 
the steel plants producing a limited array 
of products to minimize the disadvan- 
tages of their poor location with respect 
to the raw materials—ore and coal—and 
to maintain their competitive position 
(market) on an economic basis.* 


53G. McLaughlin, Growth of American Manu- 
facturing Areas (Pittsburgh, 1938), chap. vii; 
and Jron Age, January 5, 1939, pp. 203-12. 

54 E. T. Grether, The Steel and Steel-using Indus- 
tries of California (Bureau of Business and Eco- 
nomic Research, University of California, 1946), 
chap. vi. In this connection also see Preddhl, op. cit., 
PP- 257-59- 
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Political and military considerations 
have often motivated iron and steel de- 
velopments, for example, in Italy and 
Japan before World War II. It is impor- 
tant to recognize that the use of domestic 
scrap minimizes the economic penalties 
involved and the amount of direct and 
indirect subsidization required. Japan’s 
pre-war industry depended heavily upon 
imports of iron ore, coking coal, pig iron, 
and scrap.’’ Nevertheless, taking into 
consideration (1) that Japan herself was 
by far the major market for Far Eastern 
steel production, (2) that Japan’s domes- 
tic supplies of noncoking coal could be 
used for power and heating purposes and 
could be mixed with northern China coal 
in a ratio much greater than 1:1 to pro- 
duce technically satisfactory coke, and 
(3) that Japan was the major originating 
source of purchased scrap in the Far 
East, it was logical for Japanese sites to 
be the points at which to nurture Far 
Eastern steel production and, to a lesser 
extent, pig-iron production. 


That coal sites per se have lost their 
dominance in the location of the iron and 
steel trades cannot be questioned. That 
the locational pull of ore resources rela- 


8s During the thirties Japan proper imported 
more than four-fifths of her iron supply. Her ore 
reserves were limited and costly to mine. Foreign 
ores were less expensive, despite transportation 
charges. Imported coking coal was supplied chiefly 
by northern China. Foreign supplies of pig iron 
came largely from British India, Manchukuo, and 
Korea, amounting to approximately 30 per cent of 
Japan’s pig-iron consumption. During the period 
1931-39, 8.6 million metric tons of iron and steel 
scrap were purchased domestically, 9.4 million 
self-generated, 12.8 million imported, and 26.6 
million consumed. For full details see The United 
States Strategic Bombing Survey, Coals and Metals 
in Japan’s War Economy (Washington, 1947); 
M. Erselcuk, “Iron and Steel Industry in Japan,” 
Economic Geography, XXIII (April, 1947), 105-29; 
and U.S. Tariff Commission, Jron and Steel (Rept. 
No. 128, Second Series [Washington, 1938]), pp. 
278-300. 
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tive to coal has increased continually is 
also an inescapable fact. That, on the 
average, the attraction of the market per 
se has been mounting relative to that of 
both ore and coal is also fairly clear. One 
wonders, then, why so much iron and 
steel activity remains within or near coal 
districts. 

The main reason is that many coal 
districts and markets for steel have co- 
incided. Since for some time no one of the 
three major locational factors has been 
dominant, the coincidence of any two ob- 
viously can be sufficient to determine the 
site of production. Coal sites have been 
primary market sites on several accounts. 
When coal was dominant in the early 
years of the iron and steel industry, other 
heavy-industry and processing trades 
oriented to iron and steel converged on 
the coal sites. Moreover, for many iron- 
and steel-consuming industries, coal 
sites have been, and in many cases re- 
main, dominant. Historically, then, large 
markets have grown up in coal districts. 
In the absence of any new locational 
force, there has been, and even still is, 
little incentive foriren and steel industry 
originally oriented to coal to shift else- 
where before the coal deposits are de- 
pleted. Furthermore, there have always 
been and still are strong resistances to 
change. This can be partially explained 
in terms of the huge investment required 
and the rigidity of plant and equipment 
in the iron and steel industry. When a 
location is once established, management 
is naturally reluctant to relocate when 
large initial capital expenditures are in- 
volved, especially if the existing se 
and equipment are not fully depreciated 
or if some obsolete te plant can be used for 
péak_loads. This same attitude toward 
novelty is encountered in the adoption 
of new  techniques—where piecemeal 
modifications have often been used as 
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alternatives to the wholesale scrapping 
of plant so often implicit in technological 
developments of the past. 

Consequently, old locations at old coal 
deposits tend to persist, even when the 
economic basis for steel production has 
been undermined. Britain, of course, has 
afforded the classic example. During the 
first years of the twentieth century the 
excellence of location at the cheap Lin- 
colnshire and Northamptcnshire (eastern 
Midlands) ore sites was pointed out to 
British iron and steel masters. Two dec- 
ades later, around 3 per cent of British 
output originated in the former district, 
and three decades later the natural center 
at Northamptonshire had yet to produce 
steel from integrated works. In adopting 
new processes and organizational tech- 
niques, British entrepreneurship was 
overly cautious and reactionary.” As a 
consequence, throughout the twentieth 


century a good proportion of the British 
iron and steel trades has been locational- 
ly obsolete. 


® Burn, op. cit., chaps. ix and xvi; Burnham and 
Hoskins, op. cit., chap. ix; annual statistical re- 
ports, British Iron and Steel Federation. 


217 


Finally, it is not expedient to establish 
at a market or an ore site a fully inte- 
grated steelworks with a capacity large 
enough to realize most of the economies 
of scale unless the new or old markets 
which these works are designed to serve 
are of sufficient size to absorb the out- 
put.’? Inadequacy of consumptive capac- 
ity is, in fact, the limiting factor to the 
construction of steel capacity in a num- 
ber of newly developing areas. Nonethe- 
less, as markets in backward and semi- 
developed regions do grow in terms of 
both effective demand and scrap supply, 
there is every reason to anticipate a 
change in the world pattern of iron and 
steel production in their favor especially 
if they have fairly easy access to ores. 
Lack of coal per se need not be a deter- 
rent. The material does indicate that the 
locational pull of coal has fallen so con- 
siderably over the last century that in- 
terregional movement of coal has, in 
fact, taken place and that such move- 
ment can now take place on a much larg- 
er scale on a sound economic basis. 


Turts COLLEGE 
57 Predohl, op. cit., pp. 286-91. 





SOME OBJECTIONS TO MARGINAL-COST PRICING 


WILLIAM VICKREY 


VER since Alfred Marshall sug- 
k gested that the allocation of re- 

sources might be improved by sub- 
sidizing decreasing-cost industries,’ the 
idea has been treated with some skepti- 
cism, not only by the public at large (few 
of whom, indeed, have been confronted 
with the idea) but even by economists 
presumably able to understand the prin- 
ciples involved. Even now that the no- 
tion has been given greater precision by 
the work of Pigou,? Hotelling,’ Lange,‘ 
Lerner,’ and others—so that we can 
speak of a “rule” that, to produce an 
optimum allocation of resources, the 
prices of all goods and services actually 
being produced must be set uniformly 
equal to their respective marginal costs 
(even though, in the case of decreasing- 
cost industries, this may involve a sub- 
sidy)—objections to the application of 
this principle continue to be raised on 
various grounds. It is the purpose of this 
article to examine in some detail just how 
much weight should be given to these ob- 
jections. 


* Principles of Political Economy (8th ed.; 
London: Macmillan & Co., Ltd., 1920), Book V, 
chap. xiii, §§ 5-7, pp. 472-75. 

2A. C. Pigou, Economics of Welfare (4th ed.; 
London: Macmillan & Co., Ltd., 1946), chap. xi, 
§§ 10-12, pp. 222-25; see also 1st ed., p. 194. 


3Harold Hotelling, ‘The General Welfare in 
Relation to Problems of Taxation and of Railway 
and Utility Rates,” Econometrica, VI (July, 1938), 
242. 

40. Lange, ‘‘On the Economic Theory of Social- 
ism,” in Benjamin E. Lippincott (ed.), The Eco- 
nomic Theory of Socialism (Minneapolis: University 
of Minnesota Press, 1938). 

5A. P. Lerner, Economics of Control (New York: 
Macmillan Co., 1944), esp. pp. 174-227. 


I. DIFFICULTIES IN THE SELECTION 
OF PROJECTS 


One of the leading objections to the 
marginal-cost pricing policy for decreas- 
ing-cost industries is that the admitted 
necessity for a subsidy leaves no simple 
and obvious test of whether or not the 
project is worth while as a whole. Under 
competitive conditions, where decreas- 
ing-cost conditions are absent or insignifi- 
cant, the amount of profit or loss fur- 
nishes not only a prima facie test of the 
relative efficiency of the management but 
a guide as to whether or not the industry 
or activity should be expanded, contract- 
ed, or ultimately abandoned. In a dynam- 
ic world, continuous information of this 
sort is vitally necessary, and to have it 
furnished in such a straightforward and 
unequivocal manner is a considerable ad- 
vantage. It must be admitted that, with 
decreasing-cost industries, a policy of 
marginal-cost pricing precludes the de- 
velopment of any comparably simple an- 
swer to questions as to which projects 
should be undertaken and which aban- 
doned. 

But the difficulty is not with marginal- 
cost pricing as such but with the techno- 
logical character of the decreasing-cost 
industries. When prices in such indus- 
tries are above marginal cost, existence 
of a profit (or “breaking even’’) may in- 
deed show that the project has been 
worth while; but a level of output at 
which all costs are covered is normally 
not the best output, nor is the absence of 
any possibility of profit (or even of cov- 
ering costs) any indication that a project 
would not be well worth while. Thus we 
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must choose between subsidized opera- 
tion at the best level of output—with 
some uncertainty as to whether it would 
not be better to shut down completely— 
and self-supporting operation in which 
we know not only that the project is, on 
the whole, worth while operating but also 
that we are not operating the project at 
the best level. 

It is sometimes thought that discrimi- 
natory pricing offers a way out of this 
dilemma. Indeed, the defense of discrimi- 
natory rate-making is a familiar part of 
railroad and public utility literature: 
that discrimination can at times yield a 
better allocation of resources than can 
flat rates that must cover total costs ap- 
pears to be a well-accepted doctrine. But 
it is something else again to show that 
discriminatory pricing can yield revenues 
covering all costs while producing as good 
an allocation of resources as a policy of 
uniform prices at marginal cost. 

In certain special circumstances it 
may, to be sure, be possible to develop 
methods of discriminatory pricing which 
will enable costs to be recovered from 
revenues without substantial departure 
from the optimum allocation of resources 
produced with marginal-cost prices. R. 
H. Coase, for example, has recently sug- 
gested that this result may be achieved 
by “multi-part pricing,” in which the to- 
tal amount charged each customer is 
the sum of a flat “customer charge” for 
each consumer regardless of the quantity 
of the service taken (provided it be great- 
er than zero), and a charge per unit of 
service taken, set at the marginal-cost 
level.° But this device can achieve the de- 
sired result in but a limited number of 
cases, and, in many of these cases, suc- 
cess in achieving the optimum allocation 


*R. H. Coase, ‘The Marginal Cost Con- 
troversy,”” Economica, XIII (new ser.; August, 
1946), 169. 
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of resources may require information of 
the same order as that required to deter- 
mine whether or not the project as a 
whole is worth while under a policy of 
uniform marginal-cost prices. 

One case in which multi-part pricing 
can give the required result is where the 
“economies of scale” are internal to each 
consumer. Such a case is Mr. Coase’s ex- 
ample of a ring of consumers supplied 
from a central source by independent 
radial transportation services. However, 
in this case there are no economies of 
scale (in the sense here relevant) of the 
kind that give rise to the problem treated 
by Hotelling and Lerner, since the aver- 
age cost per person supplied is not affect- 
ed by the number of persons supplied. In 
effect, there are two items being supplied : 
the commodity itself and an individual- 
ized facility for delivery of the commod- 
ity at a given point; under the conditions 
assumed, neither, considered separately, 
involves decreasing costs. 

The situation is quite different if the 
consumers are supplied not by a radial 
service individual to each consumer but 
by a unified or co-ordinated delivery serv- 
ice, making a circuit of the consumers 
and only one radial round trip to the 
source of supply. Under these circum- 
stances, considerable difficulty may be 
found in obtaining optimum consump- 
tion by any feasible set of charges that 
will cover the total costs, particularly if 
individual demand curves vary widely. 

Indeed, in any discussion of marginal- 
cost pricing, it is necessary to distinguish 
carefully between multi-part schedules 
designed to extract a larger fraction of 
the value of the service from the con- 
sumer and multi-part schedules designed 
to reflect more accurately the marginal 
cost of a service having several param- 
eters. In the provision of electricity, for 
example, there is a legitimate place, on 
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cost principles, for a charge to the cus- 
tomer based on the marginal cost of con- 
necting him to the distribution system 
and of maintaining the necessary ac- 
counts; for charges for maximum de- 
mand, based on the marginal cost of in- 
creasing the capacity of the meter, serv- 
ice connection, distribution transformer, 
and other facilities in the immediate 
neighborhood; for heavier charges for 
peak than for off-peak current, based 
either on the marginal cost of increasing 
central-station capacity or on variations 
in the marginal cost of generation at vari- 
ous outputs as generating units of vary- 
ing efficiency are put into service; for 
other variations in charges with fluctua- 
tions in seasonal demand or in the sup- 
ply of hydroelectric power. Thus it 
should not be thought that marginal-cost 
pricing would necessarily be uniform, or 
even more uniform than present systems 
of rates. The issue is not one of relative 
complexity of rate schedules but of the 
purpose that these complexities are de- 
signed to serve. 

If charges for all these various elements 
of the service, based on their respective 
marginal costs, provide revenues suffi- 
cient to cover total cost, then there is, of 
course, no problem. Indeed, it is difficult 
to see how such cases really belong in the 
decreasing-cost category at all; the ques- 
tion of multi-part pricing in such cases 
seems hardly relevant to the main issue 
of how to economize the potentialities of 
decreasing-cost industries. 

Another case in which the Coase solu- 
tion can succeed is that in which the de- 
mand is homogeneous and the commod- 
ity nontransferable. For example, con- 
sider an electric utility supplying only 
domestic service to a community in 
which the consuming households are all 
of the same size, income, and tastes. In 
Figure 1, suppose that D is the demand 
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curve of each household, and M and A 
the (long-run) marginal- and average- 
cost curves, respectively, of the utility, 
with the abscissa representing output 
per household. (The area under the ex- 
treme left-hand portion of the marginal- 
cost curve, near the axis, includes the 
fractional share of the household in the 
fixed costs; i.e., the marginal cost of the 
first unit includes all the fixed costs. For 
simplicity, the marginal cost is assumed 
constant over the range of actual opera- 
tions.) In general, if it is worth while to 
operate the utility at all, it will best be 
operated at the output OQ, determined 
by the intersection of M and D. It will be 
desirable to operate the utility if, in the 
diagram, the area under the demand 
curve exceeds the area under the mar- 
ginal-cost curve between the axes and the 
ordinate at the proposed output (assum- 
ing, as we do throughout this article, that 
income effects are negligible). The argu- 
ment is the same if the abscissas are re- 
garded as representing the total, rather 
than the average, output and consump- 
tion. 

In these very special circumstances it 
is generally possible, whenever the opera- 
tion of the utility is worth while, to find 
a multi-part rate schedule that will cover 
the costs of operation (including all costs 
of a new venture, but possibly not cover- 
ing all the irrecoverable “sunk”’ costs of 
a project already in operation) and still 
insure that all consumers will consume 
the optimum amount, OQ. In fact, in this 
particular case, it would suffice for the 
utility to offer the optimum amount of 
current OQ for a lump sum OQEF, sufli- 
cient to cover costs, on an all-or-nothing, 
take-it-or-leave-it basis. Of course, this 
would require the utility to know what 
the optimum consumption OQ is. Or, 
more realistically, if there is a consider- 
able margin between total costs and the 
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area under the demand curve at the opti- 
mum consumption, it will generally be 
possible to work out some type of block 
rate, such asGHJPM or KLNRSM, that 
will accomplish the same result and 
which may even allow for some variation 
of demand among households—between, 
say, D’ and D—without causing any one 
household to stint itself uneconomically. 

In this particular case it is always the- 
oretically possible to find such a schedule 


U 
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to whether or not to operate the utility 
is a close one, a self-liquidating manage- 
ment seeking a profitable but nonrestric- 
tive block-type schedule would probably 
face difficulties of the same order as those 
that would confront subsidized manag- 
ers, operating on the Lerner-Hotelling 
plan, trying to determine whether or not 
the service should be supplied. 

But the real difficulty arises from the 
fact that demand is not uniform, as is 
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Fic. 1.—Output per household 


for a desirable project; but, since it is not 
known in advance whether the project is 
desirable or not, it will not be known 
whether it is possible to find such a 
schedule in a specific instance. And, 
where the margin of benefit from a proj- 
ect is at best small (where the area under 
D exceeds the area under M by only a 
small margin at the optimum point), 
then, even though such schedules exist, 
it may be difficult to find them. In the 
interesting cases in which the decision as 


assumed in the above example. Suppose, 
for example, that, in addition to the origi- 
nal households, there is an equal number 
of lower-income households having indi- 
vidual demand curves represented by d. 
The cost of providing for these additional 
consumers will fall on the horizontal part 
of the marginal-cost curve so that, for 
these consumers, the relevant part of the 
marginal-cost curve may be represented 
by the line TM or possibly by the line 
uvM, where the area Tuv represents the 
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additional cost of extending the distribu- 
tion system and connecting each of the 
new customers. This area will often be 
very much less than the corresponding 
area TUV for the original customers, 
since adding additional customers to a 
distribution system will usually involve 
a much smaller cost per customer than 
the cost of setting up the original system 
divided by the original customers. Opti- 
mum use of resources obviously requires 
that these new customers consume an 
amount Og (determined by the intersec- 
tion of marginal-cost and demand curves 
at p) as long as the area under the de- 
mand curve exceeds that under the mar- 
ginal-cost curve as adjusted to include 
connection costs. 

Now, if a multi-part schedule is to in- 
duce these new consumers to take this 
optimum amount of service, it cannot 
impose a charge for this service greater 
than the area Ogpw under the demand 
curve and must therefore lie below (say) 
the schedule K/nursM. But this schedule, 
if applied to all consumers, would not 
provide sufficient revenues to cover costs. 
If the same multi-part rate is to apply to 
both sets of customers, we are likely to 
have a situation in which a schedule 
which will avoid causing the small con- 
sumers to stint will obtain insufficient 
revenue from the large consumers. Thus 
one is forced either to a subsidy or to 
some departure from the optimum con- 
sumption. 

Some mitigation of this situation may 
be obtained by discriminating between 
the two classes of consumers on the basis 
of some index of the intensity of their 
demand, such as the size of the house or 
apartment. Indeed, electricity schedules 
have been used in which the number of 
kilowatt-hours in the various rate brack- 
ets has been made to depend on the size 
of the premises of the consumer. For 








example, in Figure 1, the schedule 
KLNRSM would be applied to house- 
holds with large premises and schedule 
KinrsM to those in smaller houses. (A 
similar effect is produced when the rate 
brackets depend on the connected load 
of the consumer, particularly where the 
consumer’s peak-hour demand bears no 
close relation to this connected load, so 
that the differentiation is, in fact, a meth- 
od of discriminating between customers 
with different demand schedules rather 
than between those whose use patterns 
have different marginal costs.) If such a 
system of schedules is successful in ob- 
taining optimum use, then the last unit 
consumed for each ,customer will fall 
within the bracket in which the rate is 
equal to the marginal cost. Each cus- 
tomer will then pay a total charge equal 
to the marginal cost of his consumption 
plus an amount depending on the size of 
his premises, a result not unlike what 
would happen if the rate were set at 
marginal cost throughout and the deficit 
financed through increased property 
taxes or local rates. 

In general, however, not all variations 
in the demand curves of individual 
households will be so closely related to 
objective facts upon which a discrimina- 
tion can be based. Thus, it will usually 
not be possible to find a system of sched- 
ules under which each consumer’s last 
units of consumption are paid for at the 
marginal-cost rate. No matter how in- 
genious the rate schedule, there will 
nearly always be a significant number of 
customers whose marginal consumption 
is charged at rates above the marginal 
cost and who therefore stint themselves 
and consume less than the optimum 
amount. Some methods of discrimination 
are expensive to administer and are thus 
wasteful on this account, even if success- 
ful in achieving the optimum allocation 
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of the service in question. Moreover, 
many forms of discrimination result in a 
discrepancy between the price and the 
marginal cost of other goods or services 
and are thus not admissible. A differen- 
tial based on the size of premises raises 
the effective marginal cost to the occu- 
pant of enlarged housing and results in 
an uneconomical stinting in the direction 
of enlarged housing facilities. (This is not 
to say that a charge based on the size of 
the lot may not be justified on the ground 
that the length of main or distribution 
line required to serve a given number of 
customers will be greater if lots are large 
than if they are small. Such a charge 
would properly be assessed against every 
owner past whose property mains must 
be run, whether he takes the service or 
not. Nor does it exclude a customer 
charge based on the marginal cost of 
making the connection, reading meters, 
and billing. These are merely methods of 
reflecting marginal cost more accurately, 
not of discriminatory pricing.) In effect, 
even the ingenious “objective rate plan’”’ 
was but an ex post facto surcharge based 
upon the consumption of the base period; 
and, if its operation had been foreseen by 
the customers, a very serious repression 
of base-period consumption would have 
resulted. 

The problem of discriminating so as to 
cover total costs without causing undue 
curtailment of consumption is even more 
intractable when we consider cases in 


7 The objective rate plan was a means of enabling 
lower rates to be offered for future consumption with- 
out lowering revenues from present consumption. 
Two rate schedules—the old and the new (lower) one 
—were in effect simultaneously. A customer was 
charged at the old rates for a consumption equal to 
his consumption in the base period, and at the new 
rates for the balance of his consumption. After a 
shorter or longer transition period, the old rate 
was usually dropped and the new rate used for all 
consumption. The method is a sort of base-period 
excess-profits tax in reverse and is obviously in- 
applicable as a permanent measure. 
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which the customers are at large and not 
permanently attached to the system. 
Some approach to a multi-part schedule 
can be achieved in transportation serv- 
ice, for example, through such devices as 
multi-trip tickets and weekly, monthly, 
or season passes; but, even assuming that 
the cost of these added complexities can 
be neglected, the travel of passengers 
who travel only at the higher fares is un- 
duly restricted, assuming uniformity of 
costs and some elasticity of demand. In 
actual practice, at least in the United 
States, use of these special fares usually 
results in higher fares being charged 
when marginal costs are lower, and vice 
versa. Commuters, charged the lowest 
fares on a weekly or monthly basis (on a 
short-run basis, the marginal price of ad- 
ditional trips to the commuter whose 
ticket covers more trips than he can use 
is often zero), usually ride in rush hours 
when facilities are taxed and marginal 
costs are high; irregular riders, who are 
charged either the full regular fare or an 
intermediate multi-trip fare, are more 
evenly distributed throughout the day, 
and the marginal costs of taking care of 
them are much less. 

A multi-part schedule becomes com- 
pletely impossible in the case of books, 
where each customer will want but one 
copy. Discrimination is here possible 
through book clubs, through special 
editions and bindings, through reprints, 
and through progressive reduction in 
price over a period of time. But all these 
methods involve increases in cost of pro- 
duction and distribution, and none can 
cover total costs without uneconomically 
stinting distribution in some respect. 

It thus appears that, with certain very 
limited exceptions, discrimination in 
price will lead to some misallocation of 
resources, though the misallocation may 
be less than under a flat average-cost 
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price. If there are two prices charged for 
the same service, at least one will be 
greater than the marginal cost, and the 
application of the lower price must be 
restricted in some way. Unless the re- 
striction meets the almost impossible 
condition that all uses not qualifying for 
the lower rate either can bear the higher 
price or will not bear the marginal-cost 
price, then some uses that could pay the 
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plicity, assumed to be constant over the 
relevant range of outputs). If a higher 
rate OH is charged for that consumption 
D’, an amount BC will fail to be taken, 
inasmuch as it is neither eligible for the 
lower rate nor able to bear the higher 


‘rate OH; the total value to the consumers 


of this consumption would have been the 
trapezoidal area BCGJ, and the addi- 
tional cost of producing it would have 
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Fic. 2.—Total output 


marginal-cost price but not the higher 
price will be excluded, and this exclusion 
will represent a misallocation of re- 
sources. There may be some instances of 
multi-part schedules that meet this cri- 
terion, but they are few, and the problem 
of what to do in other cases remains. 
For example, suppose that Dr in Fig- 
ure 2 represents the total demand for a 
commodity and D’ the demand that is 
not eligible for the lowest rate, which is 
assumed to be equal to the marginal cost 
M (the marginal cost is again, for sim- 


been BCGE, so that the net social loss 
occasioned as compared with a flat mar- 
ginal-cost price would be the triangular 
area JEG. Obviously, the more inelastic 
the ineligible demand D’, the smaller will 
be the loss; and, if D’ is sufficiently less 
elastic than Dr, the net loss JEG may be 
less than the net loss NLP resulting if a 
flat price OF equal to average cost had 
been charged for an output OR. While 
ingenuity in defining the restrictions on 
the use of the lower rate OT can help 
some in this direction, at best there will 
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always be some elasticity left in the de- 
mand curve D’. 

The previous discussion, of course, as- 
sumes that the amount charged for one 
use has no effect on the demand for 
other uses. Where there are such inter- 
actions, the complete analysis becomes 
more complicated, but our conclusions 
remain substantially unchanged. In cases 
like the usual domestic electric-rate 
schedule—where the different rates are 
in the form of a step rate-schedule, so 
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higher rate were reduced from Ok to OK, 
this consumer might increase consump- 
tion from kp’ to TP rather than only 
from kp’ to Kp. On the other hand, for 
the consumer whose demand curve is D’, 
a reduction in this rate would reduce 
revenue by &/LK without any increase in 
consumption. Thus, even though the 
existence of the lower rate for higher 
levels of consumption may lure some 
consumers to use more at the higher rate 
in order to get to the lower rate, the 
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Fic. 3.—Output per household 


that the consumption of a certain mini- 
mum amount at one fate is made a pre- 
requisite to the enjoyment of the other— 
some improvement in the situation re- 
sults through the interaction of the two 
types of demand. In Figure 3, suppose 
that the consumer’s demand curve is D 
and the rate schedule KLNM. Then, if 
area NHP exceeds pLH, the consumer 
will consume 7’P rather than Kp; but, if 
not, then he will consume at p(neglecting 
income effects). In effect, this amounts 
to a “tie-in” sale, in which the consumer 
may purchase the amount \P at the low- 
er price OT only on condition that he also 
buys pL at the price OK. Thus, if the 


variations among customers make it 
very difficult to take any substantial ad- 
vantage of this fact. 

It does not therefore appear that 
multi-part pricing succeeds in exorcising 
the dilemma. Either we accept marginal- 
cost pricing, with attendant subsidies 
and the necessity for making the over-all 
decision as to whether to undertake a 
given service, without any positive check 
(even retrospectively) on whether the de- 
cision was right or wrong; or we accept 
a more or less substantial misallocation 
of resources. It is one thing to insist, with 
Dupuit, that willingness to pay is the 
touchstone by which the value of a serv- 








226 WILLIAM VICKREY 


ice is to be tested and measured (“Il n’y 
a pas d’utilité qu’on ne veut pas payer’) 
and another to insist on actually collect- 
ing an amount sufficient to cover costs; 
there is a vast difference between as- 
certaining (by experiment, if necessary) 
what various consumers are individually 
willing to pay for various quantities of a 
given good or service and getting these 
various consumers actually to pay, si- 
multaneously and continuously, these 
various different prices for the same com- 
modity. 

Of the two horns of the dilemma, it 
seems to this writer that Mr. Lerner’s is 
by far the more comfortable. A ‘Coase- 
plan” manager who is instructed to col- 
lect, if he can, his entire costs from reve- 
nue, will, if he succeeds—at least in so 
far as the matter is judged solely from 
comparing costs with consumers’ ap- 
praisal of their own benefits—be able to 
tell us positively that the project was 
worth while. But if he fails, and the proj- 
ect is abandoned as a result, the decision 
is very likely to be an error. Moreover, 
as we shall see, even if the project, when 
operated in an attempt to make it self- 
liquidating, not only fails to produce 
revenues that cover costs but is socially 
not worth while, it would still be possible 
that, if the project were operated with 
rates at marginal cost, it could become 
worth while. And in any case there will 
be the loss from failure to operate the 
project at its most economical output. 

Managers operating under Lerner’s 
“rule,” to be sure, will be able to furnish 
no objective proof of the correctness of 
their judgment in operating or declining 
to operate the project. But it is precisely 
in those cases in which the issue judged 
by Lerner’s “rule”’ is so close that there 
is room for difference of opinion that, if 
the decision is left to managers operating 
on a self-liquidating basis, they are most 
likely to come up with a wrong answer. 


As to whether the service should be 
continued or abandoned, the answer may 
depend on the type of pricing policy to be 
followed, in addition to the relation be- 
tween the demand and cost curves. Three 
pricing policies may be distinguished: 
(1) that which maximizes profits or net 
revenues (or minimizes losses); (2) that 
which maximizes welfare subject to mak- 
ing revenues equal costs; or (3) that 
which maximizes welfare unconditional- 
ly, i.e., sets prices at marginal costs. Of 
course, if policy 1 produces a loss or 3 
produces a profit, 2 is eliminated as a 
separate alternative. Policy 3 is the only 
one that can be aimed at by successive 
approximations, based on estimates of 
cost curves alone, with any assurance of 
achieving a close approximation of the 
goal. Policies 2 and 1 involve estimating 
demand curves as well as cost curves and 
are, therefore, unlikely to be closely ap- 
proached in practice. Hence, for policies 
1 and 2 it is necessary to distinguish be- 
tween the theoretical maximum result 
and the probable actual result, given im- 
perfect knowledge of the various demand 
curves involved. Such a distinction is less 
necessary for policy 3, since marginal 
cost can be ascertained relatively easily 
and small errors in estimating marginal 
cost are in this case less important. 

Ordinarily, if the balance of considera- 
tions indicates that operation of a facility 
is preferable to its abandonment under 
any given rate policy, operation will be 
all the more preferable under a marginal- 
cost rate policy. In the absence of exter- 
nal repercussions not reflected in prices, 
operation is desirable whenever there 
exists a rate policy that would cover 
costs. But the absence of any rate sched- 
ule that will cover costs does not neces- 
sarily imply that the operation is unde- 
sirable, nor does the failure of a given 
rate schedule to cover costs necessarily 
indicate that no such cost-covering 
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schedule exists. Indeed, there is no algo- 
rithm for discovering cost-covering rate 
schedules in the absence of a fairly com- 
plete knowledge of the demand curves. 
Furthermore, many, if not most, of the 
operations characterized by decreasing 
costs involve fairly heavy fixed commit- 
ments; and it is by no means certain that 
it is any easier to predict in advance 
whether such a project will be able to be- 
come self-liquidating than it is to predict 
whether it will prove to have produced 
benefits greater than its costs under mar- 
ginal-cost pricing. Criticism of the Ler- 
ner scheme, on the ground that it re- 
quires estimating demand curves, thus 
becomes much less significant when it is 
realized that, in a dynamic economy, 
many, if not most, of the large-scale de- 
cisions involve estimates of future de- 
mand rather than mere reaction to cur- 
rent demand. 

To avoid the difficulties involved in 
the analysis of situations requiring esti- 
mates of demand for long periods in the 
future, let us first examine the situation 
arising when increasing returns occur 
without any large irrecoverable commit- 
ment of fixed capital. Consider, for ex- 
ample, the establishment of a bus line. 
Here the “sunk costs’”—which will con- 
sist merely of the cost of setting up the 
organization, getting into operation, ac- 
quainting the customers with the service, 
and determining the size of the demand 
—can for present purposes be ignored. If 
the line is abandoned, the equipment it- 
self can be diverted to other services with 
relatively little loss, particularly if the 
same organization operates several lines.* 


* Lest it be argued that a bus line does not ex- 
hibit decreasing costs, it may be pointed out that, 
(a) where increased demand is met by increasing 
the size of the buses without changing the frequency 
of service, there will be economies directly reflected 
in costs, inasmuch as a 30-passenger bus will cost 
less than twice as much to operate as a 15-passenger 
bus; (6) as traffic increases, the load factor is likely 
to improve; (c) where increased demand is met by 
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The decision as to whether to continue 
the operation of the line or not can then 
be based largely on current experience 
and such slight allowance as must be 
made for changes expected in the im- 
mediate future can be disregarded for 
purposes of analysis. We will assume that 
the cost curves of the project are fully 
known but that only the single point on 
the demand curve at which operations 
are currently taking place is known with 
certainty. Six types of situation can arise, 
depending on the general relations be- 
tween demand and costs. 

First, let us suppose that the demand 
is such that the “Self-Liquidating Au- 
thority” (S.L.A.) succeeds by some rate 
schedule in making the line pay. If the 
“Marginal-Cost Authority” (M.C.A.) 
were to operate the line under these con- 
ditions, it would operate nearer to the 


increasing the frequency of the schedule, costs may 
rise in proportion to the bus-miles run, but the in- 
creased frequency is an improvement in service 
which is of some value to customers and hence must 
be counted as “‘increasing return,” even if not, 
strictly speaking, a “‘decreasing cost” (that is, if 
demand increases from 60 passengers per hour to 
80 passengers per hour, with the result that service 
is increased from a 20-minute to a 15-minute in- 
terval—assuming the lead factor to be constant at 
20 passengers per bus—then the addition of the 
extra hourly schedule does two things: [1] the origi- 
nal 60 passengers have an improvement in service 
and [2] an additional 20 passengers are provided for; 
accordingly, in computing the marginal cost upon 
which the fare should be based, the value of the im- 
provement in service to the original 60 passengers 
should first be deducted from the cost of running the 
additional bus each hour, and only the balance di- 
vided by the 20 additional passengers to get the net 
marginal cost); (d) where returns from increased 
frequency of service fall off, additional patronage 
may often permit the offering of alternate routes or 
express service. In general, increasing returns will 
be eliminated only when the service becomes so 
intensive that traffic congestion is created. The 
foregoing types of increasing returns are in addition 
to any increasing returns that there may be in the 
greater utilization of the roadway; it may be as- 
sumed for present purposes that this factor is taken 
into account by adjusting vehicular taxes to repre- 
sent the marginal costs of providing and maintain- 
ing the roadways, as occasioned by added traffic. 
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optimum, and the margin by which the 
service is justified would be greater. 
This is illustrated by the demand 
curve D, in Figure 4. (For simplicity, the 
diagram is restricted to the case in which 
only a single rate is charged, but the con- 
clusions are valid with only minor quali- 
fications for the case in which more com- 
plicated schedules are used.) The S.L.A. 
can make ends meet at a price OJ and an 
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S.L.A. may well remain there indefinitely 
under the impression that the demand 
curve is D{ rather than D,. Or if the 
S.L.A. does experiment with larger out- 
puts, the margin of profit GH may be 
small and the progress toward C, agoniz- 
ingly slow, even though the advantage 
for the entire economy of C, over C° is 
likely to be substantial. The history of 
electricity rates is a case in point. 

















Fic. 4.—Total output 


output JC,; the margin by which the 
operation would be justified would be 
the triangle J/BC,. This margin of social 
benefit is, incidentally, much greater 
than the maximum profit FEGH that 
could be made at a price OE and an out- 
put EG, with an average cost OF. On the 
other hand, the margin of justification 
for the project under the M.C.A.—the 
price being OT and the output TL,— 
would be the sum of the areas JBC, and 
C,KL,. But the S.L.A. might equally 
well break even at C/; since the demand 
curve is unknown outside this point, the 


The second possibility is that the 
S.L.A. does not succeed in making ends 
meet, although there exist one or more 
sets of rates, unknown to the S.L.A., by 
which they would be able to make ends 
meet. As in Figure 4, the S.L.A., as we 
have seen, could make ends meet at 
point C,. But if the S.L.A. knows its de- 
mand curve with certainty only at the 
point at which it is currently operating, 
it might well experiment only with oper- 
ations at point C, or C:, under the mis- 
taken impression that the demand curve 
was of the form D, and that these points 
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represented loss-minimizing points, thus 
never finding out that it would be pos- 
sible to operate profitably at point C,. 
While, with a single price, it might be 
considered possible to explore the entire 
gamut of possible prices experimentally, 
with multi-part rate schedules the pos- 
sible combinations are too numerous ever 
to be investigated fully. Obviously, if the 
line were operated at the hypothetical 
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donment, and, as the curve D, is drawn, 
it actually would be better to shut down 
than to operate at point C,, since the 
area C,\R is less than RBU. 

The third possibility is that, although 
no set of rates exists at which the S.L.A. 
can make ends meet, the operation of the 
service is still preferable to its abandon- 
ment—even at the rates which the S.L.A. 
set in the hope of minimizing their finan- 
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profitable set of rates its existence would 
be justified and, a fortiori, would be jus- 
tified if operated at marginal cost rates 
by M.C.A.; however, there is no way of 
knowing with absolute certainty whether 
operation at the rates actually charged 
by the S.L.A. is preferable to abandon- 
ment, though there is strong probability 
in this direction. Thus, operation at C; is 
definitely superior to abandonment of 
the project, as must be true of any point 
between C, and L,; operation at point 
C, may or may not be preferable to aban- 


cial loss, though possibly not at the rates 
which would actually minimize their loss. 
Or the reverse may be true: the opera- 
tion might be beneficial at the rates 
which would actually minimize the loss 
but not at the rates more or less blindly 
set by the S.L.A. In either case the oper- 
ation would definitely be desirable if 
undertaken by the M.C.A. with rates at 
marginal cost. 

For example, in Figure 5, if D,; is the 
actual demand curve, then P, is the 
point which would maximize profit or 





minimize loss, whereas the S.L.A. might 
very well operate at C, under the impres- 
sion that the demand curve was D} 
rather than D,. In this case it would be 
better to abandon the project than to 
operate at P,, since area P;FB is less 
than EBU; desirable to operate at C, 
rather than abandon the project, since 
area C,GB exceeds EBU; and, of course, 
still more desirable to operate at L,. 

On the other hand, if Dj is the actual 
demand curve and if the loss-minimizing 
operation at C, is desirable (area C;GH 
exceeds HJU), it is still possible for the 
S.L.A, to operate at C) under the mis- 
taken impression that the demand curve 
was D, and that this point was the one 
that would minimize their loss. Here, 
operation at C; is less desirable than 
shutting down, as area C,KH is less than 
HJU, though operation at either C, or 
L‘, would be preferable to shutting down. 

Fourth, it may be possible that opera- 
tion would be definitely undesirable at 
any set of rates which the S.L.A. would 
be likely to set in the hope of minimizing 
the loss, as well as at the rates which ac- 
tually minimize the loss, but that opera- 
tion by the M.C.A. would be definitely 
advantageous. Thus in Figure 5, if D, is 
the actual demand curve, it would re- 
quire a lower price and larger output than 
C, to make the operation justifiable (area 
C,NQ equals area QRU), but no com- 
pany attempting to cover its costs would 
set a price this low. Operation at L, 
would be definitely worth while. 

Fifth, if operation by the M.C.A. is 
uneconomical—as would be the case in 
Figure 5 if the demand curve is D,, where 
area SL.GNS is less than area SVU— 
then there is no method of operation that 
would be advantageous, and the project 
should be liquidated. In this fifth case, 
there is no automatic indication to the 
M.C.A. that it should shut down the 
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project, and the decision will have to be 
based on the estimated area under the 
demand curve. But a sixth type of case 
may arise (illustrated by Dg in Fig. 5), in 
which at all outputs the price obtainable 
is less than the marginal cost. In this 
case, whatever the initial situation, con- 
traction of output to the demand at the 
current price will raise marginal costs, 
calling for a further increase in price, a 
further reduction in demand, a further 
increase in marginal cost, etc., until the 
project is liquidated. Thus there are some 
automatic checks to extreme overexpan- 
sion of increasing-return projects even 
under a Lerner regime. 

Hence, whenever any substantial sub- 
sidy is involved, the M.C.A. could intro- 
duce a substantial bias in its decisions to 
undertake new projects, undertaking 
only those that showed a substantial 
estimated surplus of benefit over costs, 
and still find itself undertaking practical- 
ly all the projects that the S.L.A. could 
undertake, with little or no risk of under- 
taking projects that are not worth while. 
Requiring each project to pay its own 
way may be the only way of making ab- 
solutely sure that the community does 
not persist in investing in uneconomical 
projects; but to adopt a policy that re- 
sults in a substantial bias against under- 
taking increasing-return projects seems 
a rather costly method of insuring that 
errors in the other direction are avoided. 


II. DIFFICULTIES IN THE COMPUTATION 
OF MARGINAL COST 


Another objection to the policy of set- 
ting price at marginal cost is based on the 
fact that reality does not conform to the 
regular and perfectly defined curves of 
the theorist, so that, in practice, margin- 
al cost may be not only quite difficult to 
determine with any approach to accuracy 
but also subject to extreme and erratic 
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fluctuation, depending on the precise cir- 
cumstances of the moment.® 

As to the uncertainty of marginal cost, 
it would seem that much of this argu- 
ment is based on a misapprehension of the 
issue. With respect to the disposal of an 
accumulated stock, the relevant margin- 
al cost is not that due to any change in 
production in the past, for that cannot 
be changed. Rather it is the cost of re- 
placing an item of the stock if it is sold 
and if it is felt desirable to replace it; or, 
if it is not to be replaced, the marginal 
cost to society of delivering a unit to any 
one consumer is the unavailability of 
that unit to someone else: in other words, 
the (very short-run) marginal social cost 
of a unit of a perishable commodity al- 
ready produced is nothing else but the 
maximum price that will sell the entire 
supply. 

When it comes to planning for future 
production, the question is one of esti- 
mating what costs will be incurred in the 
future. What the accountant measures is 
not the estimated (ex ante) average cost 
of future output (even assuming that the 
costs associated with the product of a 
given period can be segregated) but is 
either the historical cost of past output 
(often involving some completely ar- 
bitrary allocations as between products 
or between periods of production) or the 
average cost of the future output, deter- 
mined (ex post) after it has been pro- 
duced, which knowledge, of course, 
comes too late to be of any use, except as 
acheck on the degree of error in the origi- 
nal estimates. A rational decision con- 
cerning future production must be based 
on estimates of future costs; and it is just 
as easy, if not more so, to estimate the 
difference between the costs of two alter- 


*Cf. Harry Norris, “‘State Enterprise and Out- 
put Policy and the Problem of Cost Imputation,” 
Economica, XIV (new ser.; February, 1947), 54- 
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native future outputs, and hence the 
marginal cost, as it is to estimate the 
total cost, and hence average cost. In- 
deed, it may often not be possible to esti- 
mate future average costs at all without 
some wholly arbitrary allocations of cost. 
For the T.V.A., for example, it would 
have been at any time meaningful to ask 
what the probable cost of delivering ad- 
ditional kilowatt-hours to any specified 
point on the system at any specified time 
in the future would be; assuming com- 
plete technical information, an answer 
could be given within reasonable limits; 
different answers could at least be traced 
to definite differences in expectations 
concerning prices of materials, costs of 
construction, the feasibility of various 
methods and techniques, and the state 
of demand; moreover, the range of an- 
swers would tend to narrow considerably 
as the specified future time of delivery is 
made less and less remote. On the other 
hand, it would not be possible to com- 
pute an average cost per kilowatt-hour, 
even at the wholesale delivery points, 
without first making some allocation of 
the costs for flood control and naviga- 
tion. There is no principle known to 
economic theory or any rule universally 
agreed to in practice which will specify 
how this allocation should be made. 
Nor is the difficulty confined to mul- 
tiple-purpose projects, such as the T.V.A. 
Even when only one uniform product is 
being produced, there is always the ques- 
tion of how much of the cost of the capi- 
tal employed should be charged to past 
production and how much to future. In 
cases of constant or increasing costs, to 
be sure, it is theoretically possible to de- 
termine uniquely the “correct” distribu- 
tion of the depreciation charges over the 
years, as the theoretically correct dis- 
tribution is simply that which will make 
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the costs, including the depreciation, 
equal the price at each point of time, the 
price being determined in a competitive 
market. But when there are decreasing 
costs, the allocation through time of that 
part of the depreciation allowance that 
forms part of the intra-marginal residue 
is completely arbitrary. To that extent, 
therefore, the behavior of average cost 
through time will also be arbitrary, be- 
cause although the general level of aver- 
age cost may be determined for the entire 
life of the capital assets, there is no ob- 
jective criterion as to whether the costs 
should be considered as increasing, de- 
creasing, or constant through time. As a 
corollary, there will be no objective 
criterion which would enable one to decide 
whether to make a relatively low alloca- 
tion of depreciation charges to the early 
years and thus expand the industry 
rapidly from the very beginning or to 
write off the capital rapidly, raise the 
price in the early years, and thus expand 
somewhat more slowly, at least at first. 
Average-cost pricing (or multi-part pric- 
ing intended to cover all costs) not only 
does not give the right answers but does 
not even give single-valued answers, 
either as to price structure or as to alloca- 
tion of resources. It has been said of the 
concept of “net national product” that 
it can be defined but cannot be measured, 
whereas “gross national product” can be 
measured but cannot be defined (except 
by the application of arbitrarily selected 
criteria). Similarly, in a decreasing-cost 
industry, ‘marginal cost” is a definite 
concept, though it may be difficult to 
measure, while “‘average cost” for a 
specific type or date of output may be 
completely arbitrary, though account- 
ants may be able to compute it with great 
accuracy in accordance with their more 
or less arbitrary rules. 


III, FLUCTUATIONS IN MARGINAL COST 


A third objection to marginal-cost 
pricing is that marginal cost is subject to 
extreme and erratic fluctuations, at least 
on a short-run “fine-structure”’ basis. To 
illustrate, if we consider transatlantic 
plane service in 50-passenger planes once 
a day, the addition of a fifty-first passen- 
ger on any given occasion may involve an 
extremely high marginal cost, while the 
addition of another passenger riding in 
an otherwise empty seat may involve an 
extremely low marginal cost. But it is at 
least doubtful whether any advocate of 
marginal-cost pricing has ever seriously 
proposed that prices should slavishly 
follow marginal cost in every detail, 
without making some allowance for ad- 
ministrative costs involved in such de- 
tailed rate structures and for the fact 
that, beyond a certain point, the con- 
sumer may become so confused that the 
more intricate rate schedule would cease 
to function effectively as a guide to con- 
sumer choice, thus losing its raison d’étre. 

In transatlantic plane service, how- 
ever, the unit of service is so substantial 
that it would be worth while going to 
considerable expense in administration to 
achieve better allocation and utilization 
of space, while passengers would be will- 
ing to give considerable attention to a 
more complicated fare structure. It is in- 
teresting to examine just what fare struc- 
ture would be theoretically appropriate 
under the extreme assumptions of a per- 
fect and frictionless market. 

For simplicity, let us assume that the 
schedules and the amount of service to 
be offered must be determined, say, 60 
days in advance (we ignore cancellations 
due to weather, etc.) and that costs re- 
sulting from filling empty seats are negli- 
gible. In our hypothetical perfect mar- 
ket, the airline may then sell out the 
planned number of seats to a number of 
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competing speculators at that price 
which will just dispose of the entire sup- 
ply. The speculators, in turn, will sell the 
tickets to the passengers at prices which 
they vary from time to time. Let us fur- 
ther assume that there is complete infor- 
mation at all times as to the number of 
tickets remaining unsold (and that the 
distinction between speculators and po- 
tential passengers is complete) ; that only 
one price prevails at any one moment of 
time for tickets for any one future sched- 
ule; that each speculator behaves in a 
perfectly competitive manner (that is, as 
though his own current action would 
have no effect on future prices); that, on 
the average, speculators make neither 
profit nor loss; that interest can be neg- 
lected; and that the whole process is 
without cost. 

One may then suppose that there is an 
average or normal time-pattern of sales 
and that, if sales follow this pattern, the 
price of seats will remain constant 
through time at a level which will just 
sell the last seat at the time of departure. 
This level will then be the price offered 
by the speculators to the airline. If, at 
any time, more seats have been sold than 
this normal pattern would call for, the 
price will rise, in the expectation that de- 
mand for seats in the remaining period at 
the normal price will exceed the remain- 
ing supply (because the remaining supply 
is reduced and possibly also because the 
higher demand already shown may be 
taken as evidence of higher demand in 
the remaining period), while, if seats sell 
unusually slowly, prices will fall. A few 
seats will in any case be held to nearly 
the last moment in the hope of selling to 
“emergency” passengers but, if no such 
passengers turn up, will be sold at the 
last minute for whatever they can bring. 
Also a sharp increase in price for any 
given departure may induce some pas- 
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sengers to take their profit on their ticket 
and thus for the time being act as specu- 
lators, perhaps simultaneously buying a 
ticket for another date at a lower price 
(although, unlike the speculator, this 
may be supposed to involve the passen- 
ger in some expense due to change of 
plans). 

Leaving aside for the moment the 
problem of determining the amount of 
service to be offered, this plan would re- 
sult in about as close an approach to the 
optimum allocation of resources as is 
possible. A prospective passenger would 
be offered passages at varying future 
dates at different rates, depending on the 
apparent demand. Passengers for whom 
the date of departure is flexible would 
have an incentive to adjust their plans so 
as to produce a fuller utilization of the 
service and leave a wider choice for late- 
comers. At the same time, open space 
would always be available for last-min- 
ute essential trips. Unsold space would 
be at a minimum consistent with keeping 
some space for last-minute travelers, and 
space would be used as nearly by those 
to whom it is worth most as would be 
consistent with the need of some passen- 
gers to make plans ahead of time and the 
constant fluctuation in plans of others. 

In practice, of course, the operation 
of such a market of speculators would be 
neither costless nor perfectly competi- 
tive, and these factors would tend to off- 
set any advantage such a system would 
have over a flat charge. But, for airlines 
that so desired, it would be possible to 
achieve substantially the same effect as 
the free speculative market just de- 
scribed by setting up a schedule of prices 
at which tickets would be sold, depend- 
ing on the relation between the number 
of tickets remaining unsold and the time 
remaining until departure. Also the ini- 
tial price would have to vary with such 
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seesonal and other fluctuations in de- 
mand as are predictable long in advance. 
Thus, when the size of the unit of sale is 
such as to warrant some increase in the 
cost of sales to secure better utilization, 
the erratic fluctuation of marginal cost is 
not so much an objection to pricing based 
on marginal cost as it is an indictment of 
orthodox practices that reflect sluggish 
competition combined with a not incon- 
siderable remnant of the medieval idea 
of the justum pretium. 

To be sure, such a flexible pricing poli- 
cy would run into very substantial diffi- 
culties if applied to any but the largest 
units. The cost of holding an auction sale 
just before the departure from New York 
of each train for Philadelphia would 
probably exceed any waste of unused 
space obtaining under a reasonably well- 
adjusted predetermined rate, to say 
nothing of the difficulty of providing for 
passengers at intermediate stations. This 
is not to say that the consideration of 
marginal-cost behavior would not indi- 
cate substantial possibilities for improve- 
ment even here, however. Unfortunately, 
space does not permit discussing further 
cases in detail. 

In the transatlantic airline case, if we 
turn to the problem of deciding how 
many schedules to operate, it is apparent 
that the decision should be based on a 
comparison of the marginal cost of the 
additional schedule and the expected 
value of the area under that portion of 
the demand curve to be satisfied by the 
additional schedule, as estimated either 
by the perfectly competitive speculators 
or by the airline itself (plus any value as- 
signed to the increased frequency of serv- 
ice). Then, should the expected demand 
be just not quite large enough to warrant 
an additional schedule, the initial price 
charged (or the expected revenue from 





sales) would have to be somewhat higher 
than the incremental cost per seat of the 
additional schedule, while, if demand 
were just sufficient to justify the regular 
number of flights rather than one less, 
the price would be somewhat lower than 
the incremental cost. If one were to as- 
sume that costs varied exactly in propor- 
tion to the number of schedules flown 
(and that the value of the service was un- 
affected by frequency), then, if the fluc- 
tuations in demand were reasonably ran- 
dom and symmetrical, marginal-cost 
pricing of this sort would, on the average 
and in the long run, produce revenues 
sufficient to cover total costs; in fact, 
this is another case in which there are no 
increasing returns to scale in the relevant 
sense. On these special assumptions, 
then, it would be possible to operate with 
prices at marginal cost without subsidy. 

Of course, most operations of this 
type are subject to increasing returns of 
one sort or another (in terms of improve- 
ment of quality of service, if nothing 
else), so that operation at marginal cost 
would involve a subsidy. But, even so, 
the economies of scale are usually mod- 
erate compared with the substantial 
fluctuations in marginal costs traceable 
to fluctuations in demand; accordingly, 
a much closer approach to marginal-cost 
pricing than now generally prevails 
should be possible even without a sub- 
sidy. That utilities and other similar en- 
terprises do not actually achieve such a 
result is traceable to the imperfect com- 
petition necessarily associated with de- 
creasing costs; the administrative inertia 
of large-scale operations; inflexibilities 
associated with the practical necessities 
of regulation of private concerns by pub- 
lic bodies; the presence of discrimination 
(not necessarily undesirable if the enter- 
prise is required to be self-sustaining) 
based on supposed differences in the 
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elasticity of various demands; and the 
persistence of the just-price notion. 


Iv. SOCIOPOLITICAL CONSIDERATIONS 


The foregoing discussion relates to the 
more formal side of the economics of the 
subject. But, even when the broader 
economic aspects of the problem are con- 
sidered, the case for marginal-cost pric- 
ing is by no means weakened, particular- 
ly in those cases in which the commodity 
in question is a fairly standardized pro- 
vision for one or more of the basic mate- 
rial wants of the public and there is no 
widespread moral, philosophical, or po- 
litical difference of opinion over the type 
of product that should be offered. In the 
more important of such cases involving 
any substantial degree of increasing re- 
turns, the provision of the good by a de 
facto monopoly is usually accepted with- 
out question, whether the monopoly be 
operated by a private company or by a 
governmental body; and to argue with 
reference to a competitive system operat- 
ing in a free market is to advocate an al- 
ternative which, in practice, does not 
exist, even approximately; in such cases 
the question of whether or not there shall 
be a monopoly is not at issue. 

On the contrary, whether the monop- 
oly be private or public, subsidized oper- 
ation at marginal cost is likely to dimin- 
ish greatly the problems of control, as 
compared with operation aimed at cover- 
ing total cost. Whether the operation is in 
private or in public hands, if rates are set 
above marginal cost in an attempt to 
cover the entire costs of the operation, 
the solution of the problem of how to fix 
tates so as to achieve this end with the 
least possible misallocation of resources 
calls, at best, for the exercise of very re- 
fined judgment, even in a milieu free 
from contending interests. In practice, 
moreover, contention by interested par- 
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ties makes the achievement of a close 
approach to the best solution even more 
difficult. For example, where there are 
different classes of consumers, decisions 
as to which classes shall bear charges to 
cover the intra-marginal residue of costs 
(often loosely called “overhead costs’’) 
will often provoke heated argument. 
Again, when a question is raised as to 
whether a given demand is sufficiently 
elastic to permit a rate reduction without 
loss of net revenue, the decision is at best 
difficult; but when consumers and stock- 
holders (or taxpayers) get into the argu- 
ment, a cool-headed decision is unlikely, 
and often the dangers of action under 
pressure induce a recourse to a stubborn 
adherence to the status quo and so inhibit 
the experimentation without which no 
definite information can be obtained. 
Making these decisions so as to maximize 
welfare is extremely difficult, and the cor- 
rectness of the decisions is impossible to 
demonstrate, even ex post. This uncer- 
tainty often produces a situation in 
which it becomes very easy for the deci- 
sions to be made primarily on the 
grounds of political expediency. Disputes 
over the distribution of the national in- 
come can be handled much more reason- 
ably if they are brought into the open in 
discussions of rates of income tax and 
other deliberately income-redistributing 
measures. Such considerations can be 
excluded from rate-fixing problems only 
by setting rates at marginal cost. A case 
in point is the invidious comparison often 
made between the Ontario Hydro-elec- 
tric Power Commission and the Niagara 
Hudson Power Company in New York: 
the former is alleged to have improperly 
distributed its intra-marginal costs so as 
to favor the residential consumer, while 
the latter is charged with having favored 
the industrial user at the expense of the 
residential consumer. 
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Again, subsidized operation at mar- 
ginal cost will usually eliminate the need 
that is often felt for surrounding such de 
facto public monopolies with legal pro- 
hibitions against competition. As long as 
it is necessary to cover costs from reve- 
nues, it is often deemed necessary to pro- 
hibit private competitors from operating 
in the same field, in order to prevent 
“skimming the cream” and impairment 
of revenues or uneconomical duplication 
of services. The Post Office, in the United 
States and elsewhere, is protected against 
competition by legal prohibitions against 
the carrying of letter matter by private 
persons. And it is reported that the na- 
tionalization of transport in England in- 
volves a similar prohibition of private 
truck competition in that field. Even 
privately operated utilities are often 
protected in this way by an exclusive 
franchise. While necessary from some 
points of view, such prohibitions—in ad- 
dition to being a somewhat arbitrary re- 
striction on individual freedom—often 
hamper the development by private ini- 
tiative of interstitial services at points 
where the public agency lacks the initia- 
tive, the flexibility, or the information 
and foresight to provide it and may ham- 
per the dovetailing of the competing 
service with other activities outside the 
competence of the public agency with 
considerable loss of economies; in addi- 
tion, these restrictions also remove a 
valuable outside check on the efficiency 
with which the public agency operates. 

With rates at marginal cost, however, 
no such prohibitions would be necessary, 
and, indeed, they would be undesirable. 
Any competing concern that can do a 
profitable business in the face of the sub- 
sidized marginal-cost rates of the public 
agency will then be either filling a need 
by providing a service not supplied by 
the agency or demonstrating a more effi- 
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cient method of providing the service and 
should be encouraged rather than other- 
wise. It will not be necessary, for the sake 
of a general standardization and integra- 
tion, to repress private initiative in the 
interstitial field and thus lose many of 
the economies that come from joint pro- 
duction of various commodities and 
services and the superior flexibility of 
private and small-scale arrangements. 

On the other hand, there are fields 
where the political and sociological im- 
plications of subsidized operation are too 
important to set aside. For example, 
when it comes to the purveying of litera- 
ture, information, news, entertainment, 
opinions, and the like, one may well 
hesitate before proposing that the state 
should subsidize all or even any large 
part of such enterprises to the extent 
necessary to permit pricing at marginal 
cost. It would be impossible and intoler- 
ably wasteful to subsidize the writing, 
editing, and typesetting of everything 
that would sell a few hundred copies at 
prices to cover only printing, binding, 
and distribution; and, if only some items 
are to be subsidized, some more or less 
official agency must make the selection. 
To provide a supercensorship board of 
this kind is at least a substantial depar- 
ture from the best traditions of freedom 
of press, opinion, and artistic expression; 
and although it would not be necessary 
to prohibit publication absolutely where 
the needed funds could be obtained from 
private supporters or from the sales of 
the product, even here the works unable 
to secure the official approval would have 
a hard time in competition with the pub- 
licly subsidized product. Even more hesi- 
tation will be felt toward financing news- 
gathering services out of public funds or 
toward producing motion pictures at 
public expense to be shown without 
royalty or rental. 
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Of course, when compared with the 
actual selection performed by commer- 
cial publishers and motion-picture pro- 
ducers, one may be tempted to say that a 
properly constituted and open-minded 
public body might well do a much better 
job. But at this point the economist must 
admit that he is out of his field and 
should preferably defer judgment until 
after searching consultation with his col- 
leagues in the fields of sociology, political 
science, literature, and the arts. 


V. SUMMARY 


Our conclusions may be summarized 
as follows: 

1. In nearly all cases involving de- 
’ creasing costs, even the best scheme of 
multi-part pricing will be unable to cover 
costs and, at the same time, achieve op- 
timum consumption (though, in a sub- 
stantial number of cases, it may be able 
to approach the optimum closely enough 
so that the difference appears insufficient 
to warrant going over to a subsidy). 

2. There is no algorithm for arriving at 
that one of the many possible multi-part 
schedules that produces the closest ap- 
proach to the optimum while simultane- 
ously covering total costs. The amount 
of information needed to determine this 
optimum schedule is far greater (it in- 
volves substantially a knowledge of each 
individual demand curve) than the in- 
formation needed to determine whether 
a project is worth while (which involves 
only a knowledge that the area under a 
segment of the aggregate demand curve 
exceeds costs). In practice, therefore, 
given the projects to be undertaken, even 
the inferior possibilities of multi-part 
pricing are likely to be less fully realized 
than the possibilities under marginal- 
Cost pricing. 

3. In determining which projects to 
undertake, even where the change is fully 
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reversible and there are no sunk costs, a 
substantial class of potentially worth- 
while projects will necessarily be turned 
down under the multi-part pricing policy, 
even if complete knowledge of demand 
curves were available, so that the 
optimum multi-part schedule could be 
achieved in all cases. Failure to achieve 
the best multi-part schedule will enlarge 
this class of erroneously rejected proj- 
ects. Under marginal-cost pricing, all 
errors in the selection of projects will be 
due to errors in estimating the higher- 
price segments of the demand curve. Im- 
proved market-research techniques will 
reduce these errors. 

4. Where projects involve heavy ir- 
recoverable outlays, as is true with most 
increasing-return projects, errors of fore- 
casting of both costs and demand will be 
superimposed upon both schemes. It ap- 
pears that the errors of this sort are more 
serious in their effects under a self-liqui- 
dating program than under a marginal- 
cost program, in that marginal-cost pric- 
ing is well adapted to salvaging mistakes 
with a minimum loss, whereas the at- 
tempt to cover costs in a project having 
a disappointing development will often 
seriously increase the aggregate cost of 
the error. Moreover, the fact that action 
must, in any case, be based on estimates 
diminishes the supposed advantages of 
the multi-price program in avoiding esti- 
mates of the shape of demand curves be- 
yond the area of immediate experience. 

5. The comments on multi-part pricing 
apply, mutatis mutandis, to most, if not 
all, schemes of discriminatory pricing not 
based on differentials in marginal cost. 

6. The aura of definiteness surrounding 
average cost as a basis for setting future 
prices is spurious: the allocation of the 
intra-marginal residue among products 
or over time is completely arbitrary, 
while past average costs give little better 
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estimates of future average costs than 
they do of future marginal costs. The dif- 
ficulties of estimating marginal cost are 
solely technical, not conceptual. 

7. Even though marginal cost may 
fluctuate erratically, this indicates not 
that marginal cost should be discarded 
as a basis for prices but that, where the 
administrative costs would not be pro- 
hibitive, prices should likewise fluctuate 
fairly drastically. Existing price policies 
in many fields appear much too uniform 
for optimum utilization of resources, 
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even if the condition is retained that 
projects must be self-supporting. 

8. In some instances the application of 
marginal-cost pricing involves serious 
political and sociological consequences 
which must be investigated. But there 
are substantial fields in which these fac- 
tors are entirely absent, in which the only 
issues are economic, and in which there 
need be no hesitation in carrying out pol- 
icies determined upon economic grounds 
alone. 
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THE RECESSION OF 1937-38: 


KENNETH D. ROOSE 


ERE are several reasons why the 
recession of 1937-38 is of special 
interest. First, it was the last major 

fluctuation in business activity before 
World War II. Second, most of the new 
control agencies which came with the 
New Deal were in operation by 1937, so 
that this recession was the first one that 
could provide evidence of their effects. 
Third, the statistical series and data, 
while not entirely satisfactory, are more 
extensive and better than for any prior 
period. 

Good summaries of the economic de- 
velopments during the 1937-38 recession 
were published before the war by Slich- 
ter,? Hansen,’ Meade,‘ and Lewis.’ More 


recently, however, additional data have 
become available, and some of the earlier 
data have been revised. It should be pos- 
sible, therefore, to obtain a more com- 
plete appraisal of events immediately 
preceding and during the recession than 
was possible before the war. 


‘This paper was presented before the annual 
meeting of the Econometric Society in Chicago, 
December 27-30, 1947. The research was done 
under a grant from the Social Science Research 
Council and is a part of an unpublished doctoral 
dissertation, ‘The Recession and Revival of 1937- 
1938,” on file at the Yale University Library. 


*Sumner H. Slichter, ‘““The Downturn of 1937,” 
Review of Economic Statistics, XX (1938), 97-110. 

3 Alvin H. Hansen, Full Recovery or Stagnation? 
(New York: W. W. Norton & Co., 1938), ‘The 
1937 Recession” (chap. xvi) and ‘“The Consequences 
of Reducing Expenditures” (chap. xvii). 

‘J. E. Meade, World Economic Survey, Vols. 
VII (1937-38) and VIII (1938-39) (Geneva: League 
of Nations, 1938 and 1939). 

SH. Gregg Lewis, Analysis of Changes in De- 
mand for Steel and in Steel Prices, 1936-1939 (U.S. 
Steel Corporation, 1939). 


NATURE OF THE RECESSION® 


In May, 1936, after three full years of 
recovery, there were still from 8 to ro mil- 
lion persons unemployed. Real income 
paid out and industrial production were 
both ro per cent less than in 1929, cor- 
porate profits almost 50 per cent less, and 
wholesale prices 18 per cent less. How- 
ever, though wholesale prices were even 
less than in the same month of the pre- 


6 The data in this section are taken from the fol- 
lowing sources: ‘‘Unemployment,” American Federa- 
tionist, January, 1940; ‘Personal Income,” National 
Income Supplement to Survey of Current Business, 
July, 1947, Table 48; “Industrial Production,” 
Federal Reserve Bulletin, September, 1941; “‘Pro- 
duction of Producer and Consumer Nondurable 
Goods” (release of Research Department of Federal 
Reserve Bank of New York, June, 1944); Harold L. 
Barger, ‘‘Corporate Profits, Net Private Invest- 
ment, Private Construction, Consumption, and Pro- 
ducer Equipment Expenditures,” Outlay and In- 
come in the United States, 1921-1938 (New York: 
National Bureau of Economic Research, 1942); 
‘Wholesale Prices (Bureau of Labor Statistics),” 
Survey of Current Business Annual Supplement, 
1940; Henry H. Villard, “‘Net Income—lIncreas- 
ing Expenditures of All Government Units,” 
Deficit Spending and National Income (New York: 
Farrar & Rinehart, 1941), Table 21; National 
Industrial Conference Board, “Average Hourly 
Wages and Weekly Earnings in Manufacturing,” 
Wages, Hours, and Employment, 1914-1936 (New 
York, 1936); Survey of Current Business Annual 
Supplement (1940) for 1937 and 1938 data; ‘“‘Bond 
Yields for 120 Domestic Corporations (Moody’s),” 
Survey of Current Business, November, 1937, 
for all figures through March, 1937; Survey of 
Current Business Annual Supplement (1940), for 
April, 1937, through June, 1938; “‘Yields of Long- 
Term Treasury Bonds,” U.S. Treasury Bulletin, 
March, 1944; “Industrial Common Stock Prices 
(Standard and Poor’s),” Survey of Current Business, 
January, 1942; ‘‘Payrolls in Manufacturing (Bu- 
reau of Labor Statistics),” Survey of Current Busi- 
ness, October 1939; ‘“Employment in Manufacturing 
(Bureau of Labor Statistics) ,” Survey of Current Busi- 
ness, March, 1941. For additional documentation see 
the aforementioned thesis (n. 1). 
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ceding year, real income, industrial pro- 
duction, and corporate profits were ris- 
ing. The American economy appeared to 
be moving toward full recovery. 

Prices, production, and income rose 
rapidly during the remainder of 1936. A 
stimulating factor was the new peak 
level in government net contribution to 
income as a result of the payment of the 
soldiers’ bonus, beginning on June 1s, 
1936. In the next two months, $1,200 
million of the $1,700 million total bonus 
payment were converted into cash. By 
the end of the year conversions into cash 
reached a total of $1,400 million. Produc- 
tion increased by 16 per cent; real weekly 
wage earnings in manufacturing by 6 per 
cent; and nonagricultural employment 
by 1.5 million persons. Profits continued 
to rise, reaching a peak (for the 1933-37 
recovery) in the fourth quarter of 1936. 
New corporate issues revived in response 
to the marked increase in profits and 
production. 

Expansion in these areas was accom- 
panied by other developments, which 
suggested that trouble loomed ahead. 
Wholesale prices began to rise rapidly. 
Prices of semifinished goods increased by 
II per cent, raw-materials prices by 13 
per cent, and iron and steel prices by 
7 per cent. Many businessmen increased 
forward orders to insure adequate sup- 
plies of raw materials, some to anticipate 
further price rises. When the price rises 
ceased, disappointments were to be an- 
ticipated, particularly if production and 
income had not increased according to 
previous expectations. 

In August, 1936, the Federal Reserve 
Board had increased reserve ratios by 50 
per cent without any apparent effect on 
business conditions. In December, 1936, 
however, the price of short-term United 
States government notes weakened, as 
banks sought to obtain the reserves nec- 
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essary to comply with a second increase 
of 50 per cent in reserve requirements. 
The Undistributed Profits Tax of 
June, 1936, led to a large outpouring of 
dividends in December, 1936. Although 
this payment initially stimulated con- 
sumption, the reduction in cash position 
proved to be a real, as well as a psycho- 
logical, deterrent to business confidence 
and investment. At the same time, the 
new social security taxes were collected 
and served to reduce the income avail- 
able for consumption expenditures. 
During the first five months of 1937, 
signs of impending difficulty multiplied. 
In January, 1937, production began to 
decline in both producer and consumer 
nondurable-goods industries. Significant- 
ly, there is a suggestion that profits be- 
gan to decline in the first quarter, as 
wage and materials costs continued to 
increase. From December to April, real 
weekly wages in manufacturing increased 


5.5 per cent. While semifinished-goods 
prices were increasing 9 per cent, raw-ma- 
terials prices increased 6 per cent to their 
peak in March, 1937, followed by a sharp 
price decline, which caused heavy losses 
to speculators and contributed to a tem- 


pering of business optimism. A _pro- 
nounced weakness was revealed in the 
securities markets. Corporate bond prices 
began to decline in January, long-term 
governments in February, and common- 
stock prices in the middle of March. In 
March, 1937, there was alse an important 
downturn in the private construction in- 
dustry, which was already at a low ebb. 
Net government contribution to income 
declined sharply as tax collections rose 
because of the new social security taxes. 
Monthly net government contribution 
was reduced by $300 million from Janu- 
ary through March, thus removing one 
of the basic supports to income and pro- 
duction. 
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Even as these weak spots appeared, 
the president, in April, 1937, spoke sharp- 
ly against high prices in the durable- 
goods industries. Believing that price 
rises were resulting in excessively high 
profits, he ordered a shift in public works 
expenditures away from these industries. 

National income and production con- 
tinued to increase in spite of these de- 
pressing developments. The peak in pro- 
duction was attained in May, 1937, at 
which time income payments were 4 per 
cent above their December (1936) level. 
These increases occurred because expend- 
itures for private investment and for con- 
sumption expanded in the second quar- 
ter of 1937, as compared with the fourth 
quarter of 1936. 

The first serious declines in the major 
indices of business activity occurred in 
the summer months. Production as a 
whole—while relatively stable in June, 
July, and August, 1937—fell by 5 per 
cent in September. Real weekly earnings 
declined almost 5.5 per cent in the same 
period, although average hourly earnings 
increased another 2 per cent. Profits de- 
clined by 15 per cent, while wholesale 
prices were unchanged. Net private in- 
vestment other than inventories de- 
clined 25 per cent, and, in many areas, 
new orders fell considerably below cur- 
rent shipments. Stock prices sagged 12 
per cent from August to September. The 
recession was under way. 

It should be noted that the outstand- 
ing characteristic of the recovery was the 
achievement of all-time highs in indus- 
trial production. However, this was ac- 
companied by a large volume of unem- 
ployment and a failure of national in- 
come to surpass the peaks of the twen- 
ties. In capital-formation items, pro- 
ducer equipment expenditures were at 
new highs, while private construction ex- 
penditures were at extremely low levels. 
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In the cost items, hourly wages and real 
weekly wages reached peak levels. Prices 
of finished and semifinished goods and 
raw materials rose sharply through 
March, 1937, although semifinished- 
goods and raw-materials prices declined 
thereafter. Monetary and credit condi- 
tions were extremely “easy.’’ Govern- 
ment net contribution to income almost 
ceased, as tax revenues increased and 
government expenditures remained rela- 
tively constant. 

In severity, the nine-month decline 
from September, 1937, to June, 1938, is 
without parallel in American economic 
history.’ Industrial production declined 
33 per cent. Durable-goods production 
declined by more than 50 per cent, na- 
tional income by 13 per cent, profits by 
78 per cent, pay rolls by 35 per cent, in- 
dustrial stock averages by over 50 per 
cent (with a 35 per cent drop in five 
months), and manufacturing employ- 
ment by 23 per cent. At the same time, 
although raw-materials prices fell 21 per 
cent, prices and costs resisted the de- 
cline. 

A variety of explanations of the reces- 
sion has been advanced. These empha- 
size the following factors: an excessive 
accumulation of inventories, the failure 
of consumption expenditures to expand, 
cessation of net government contribu- 
tion to income, Federal Reserve policy, 
pressure of increased wage costs on 
prices and profits, and reduced consump- 
tion expenditures due to the increased 
share of total product accruing as profits. 


INVENTORIES AND THE RECESSION 


The importance of inventory accumu- 
lation in the recession will be evaluated 
first. Among the capital-formation com- 
ponents of national income, only pro- 


7It was certainly the sharpest decline in any 
period for which there are statistical data. 
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ducer durable-equipment expenditures 
and change in business inventories re- 
covered by 1937 to levels above those of 
the 1920’s.* In the fourth quarter of 1936, 
business inventories increased $937 mil- 
lion, a greater increase than in any quar- 
ter of the boom years 1924-29. In the 
first two quarters of 1937, business in- 
ventories rose $306 million and $787 mil- 
lion, respectively. These increases do not 
seem particularly unreasonable, since the 
Federal Reserve Board index of indus- 
trial production did not reach its peak 
until May, 1937. 

However, the same cannot be said of 
the huge expansion of business inven- 
tories in the third quarter of 1937. This 
expansion of $1,487 million dwarfed 
changes in business inventories in any 
quarter in the twenties except for those 
of the first quarter of 1921 ($1,548) and 
the third quarter of 1923 ($1,113). This 
increase in the third quarter of 1937 oc- 
curred when industrial production was 
stable and consumption expenditures had 
their largest quarterly increase, from 
$16,124 to $17,264 million.® It should be 
observed that the substantial accumu- 
lation of inventories in the second and 
third quarters of 1937 comprised almost 
half of net private investment in the 
second quarter and over two-thirds of 
net private investment in the third quar- 
ter. From these data there is little reason 
to doubt that sizable increases in inven- 
tory did occur during the first three quar- 
ters of 1937. 

Before considering to what extent 
these inventories were excessive or 
causal, the nature of inventories as busi- 
ness investment must be explored. Be- 


8 Barger, op. cit., p. 118. 


* This apparent statistical paradox of unchanged 
production, increased consumption expenditures, 
and increased business inventories is discussed 
below. 


cause of the large accumulation of in- 
ventories, net private investment in the 
third quarter of 1937 exceeded that in 
any quarter of the prosperous years 1927, 
1928, and 1929. This suggests that in- 
vestment expenditures made a full re. 
covery in the thirties as compared with 
the levels of expenditures in the twenties. 
However, the different functions of in- 
ventory accumulation during various 
phases of business fluctuations should be 
recognized. 

The type of planned inventory accu- 
mulation which occurs during periods of 
revival and recovery should not be singled 
out from other forms of planned invest- 
ment expenditures. However, since in- 
ventory accumulation which occurs as a 
result of business collapse is involuntary, 
it plays a different role and requires spe- 
cial attention. At present there is no 
means of determining what proportion of 
the inventory accumulation of the second 
half of 1937 was planned or unplanned; 
It is likely, however, that a large part 
was unplanned.*° 

In his attempt to show that the recov- 
ery of the thirties was consumption-in- 
spired Hansen noted the peculiar nature 
of inventories as investment. If change in 
inventories is added to other planned in- 
vestment, the change in consumption in 
the thirties was at a considerably slower 
rate than in the twenties." Mack’s study 
also revealed that the nature of inven- 
tory accumulation in 1937 differed from 
that of earlier years: “In 1937 the in- 
crease in inventories was accelerated. 
Certainly a very considerable proportion 


See the discussion of the next paragraph. 
The speculative inventory accumulations in the 
early months of 1937 (when prices of raw materials 
and semifinished goods were still rising) were not 
involuntary, but these price rises ceased in March, 
1937. 

« Alvin H. Hansen, Fiscal Policy and Business 
Cycles (New York: W. W. Norton & Co., 1941); 
pp. 64-65. 
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of the increase was involuntary, unlike 
the rise of previous years, and was the 
result of unsold goods and retarded pro- 
duction.”"* A similar conclusion was 
reached by Simpson, who further sug- 
gested that the unintended investment in 
inventories resulting from business col- 
lapse should not be considered a part of 
investment." 

It may be contended, therefore, that 
inventory accumulation is rightfully re- 
garded as planned investment only when 
the expectations of businessmen as to 
sustained or rising levels of income and 
expenditures are fulfilled. Where these 
expectations are not realized, inventories 
must be treated separately. 

The changes in inventories, whether 
planned or unplanned, might appear to 
be excessive relative to changes in indus- 
trial production, national income, or new 
orders. Inventories might also logically 
be compared with sales or consumption 
expenditures. Elsewhere the writer has 
concluded that no significant change oc- 
curred in consumption expenditures rela- 
tive to income payments/‘ Therefore, 
income payments are assumed to be rep- 
resentative of both sales and consurnp- 
tion expenditures. 

Slichter concluded that the change in 
inventories was not dangerously out of 
proportion to the change in industrial 
production. He estimated that, in Sep- 
tember, 1937, inventories were about 
one-third, and production 10 per cent, 
above December, 1935."5 Later data indi- 

“Ruth Mack, The Flow of Business Funds and 


Consumer Purchasing Power (New York: Columbia 
University Press, 1941), p. 189. 

‘s Kemper Simpson, ‘‘Securities Markets and the 
Investment Process,” American Economic Review 
Supplement, 1938, p. 41. 

“See the writer’s doctoral dissertation, op. cit., 


chap. ix, “Consumption Expenditures and the Re- 
cession.”’ 


'sSlichter, op. cit., p. 100. 
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cate that, while inventories were more 
nearly two-fifths above December, 1935, 
production was increased by approxi- 
mately 16 per cent, so that his compari- 
son remains valid. 

Using a comparison of inventory level 
and net national product, Metzler draws 
much the same conclusion as did Slichter. 
In Metzler’s opinion, even at the height 
of the boom, inventories were not ab- 
normally large in relation to net national 
product: 

Thus the reduction of stocks which accom- 
panied the collapse of 1937 was probably more 
a result of fear of inventory losses than of a 
feeling that inventories were excessive. The 
painful experience of the early thirties was still 
vividly in the minds of most business men, and 
the inconvenience of a small volume of stocks 
was considered preferable to the prospects of in- 
ventory losses in a period of declining prices. 


It should be observed that neither 
Slichter nor Metzler developed any tests 
to determine how great a divergence may 
occur, before the change in inventories is 
considered “excessive” to the change in 
production. Since adequate data are not 
available to establish this relationship, 
their conclusions must be given only the 
weight normally accorded to the judg- 
ments of careful analysts, 

A suggestion that the accumulation of 
inventories was excessive"? is found in a 
Brookings Institution study which shows 
that the rise in inventories in 1937 was 
considerably greater than the increase in 
total assets: “At the end of 1937 the 


Lloyd A. Metzler, “Inventory Cycles in the 
United States, 1921-1938” (an unpublished paper), 
Pp. 20. 


*? Harold G. Moulton, and associates, Capital 
Expansion, Employment, and Economic Stability 
(Washington: Brookings Institution, 1940). Moulton 
does not draw this conclusion, however, nor does 
it necessarily follow from the data quoted. There 
appears to be no inflexible or normal relationship 
between inventories and total assets. See discussion 


of next paragraph. 
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amount of inventories was 12 per cent 
greater than in December 1936—a rise 
which was proportionally much greater 
than the increase in total assets.””"* 

It would appear that the percentage 
change in inventories was greater than 
the percentage change in production, na- 
tional income, or total assets. Even so, it 
may be suggested that the relationship 
between change in inventories and any of 
these variables is not precise, since 
changes in inventories are based prima- 
rily upon expectations about changes in 
business conditions, which may or may 
not materialize. Thus, inverse correla- 
tions between changes in production and 
in inventories are not uncommon. For 
example, from the third quarter of 1934 
to the third quarter of 1935, inventories 
(as measured by the National Industrial 
Conference Board index) actually de- 
clined from go to 89, although the Fed- 
eral Reserve Board index of industrial 
production was increasing by 14 per cent 
—from 75 to 85. The fact, then, that in- 
ventories in 1937 rose faster than did 
measures of production, income, or sales 
is not sufficient reason to conclude that 
inventories were excessive. A varying 
rate of increase or decrease of inventories 
relative to production, income, or sales 
may be regarded as a normal develop- 
ment. 

It cannot be established that inven- 
tories were excessive relative to the levels 
of income, production, or consumer ex- 
penditures in the summer of 1937, but 
there seems to be no question that inven- 
tories were excessive as compared with 
new orders, which are a fairly sensitive 
measure of business expectations. Thus, 
although Slichter concluded that the 
change in inventories was not excessive 
compared with the change in production, 
he believed that “the crucial question, 


8 Ibid., p. 112. 


however, is whether they were large in re- 
lation to mew orders. In September 1937 
they undoubtedly were.’’® 

There are only limited data on changes 
in value of new orders. The one index, 
The National Industrial Conference 
Board Index of the Value of New Orders 
in Manufacturing, confirms the belief, 
however, that new orders had declined 
substantially by the summer of 1937. 
Thus, this index fell by 45 per cent from 
December, 1936 (170), to August, 1937 
(94). From the first quarter of 1937, when 
the average was 128, new orders fell by 
one-fourth to 96 in the third quarter of 
1937." 

By September, 1937, at the beginning 
of the recession, the steel industry—an 
important barometer of general business 
activity—was completely dependent on 
new orders: “By September, bookings 
had dropped more than sixty per cent be- 
low the March level. But production and 
shipments were maintained at a high 
level throughout the second and third 
quarters largely on the basis of the large 
backlog of orders placed in the winter of 
1936-1937." It was probably the de- 
clines in new orders which first made 
businessmen aware of the sizable in- 
creases in inventories which had already 
occurred. 

A precise or invariant relationship be- 
tween inventories and income or pro- 
duction is not to be expected. Therefore, 
it seems reasonable to conclude that in- 
ventories were not excessive from this 
standpoint. But the available data indi- 
cate that inventories were excessive rela- 
tive to new orders.” 


9 Slichter, op. cit., p. 100. 


2° National Industrial Conference Board, Eco- 
nomic Record, I (December 16, 1939), 210. 


™ Lewis, op. cit., p. 25. 


2 And especially to income and production after 
their decline. 
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The investment peculiarities of inven- 
tories, when they are involuntary or un- 
planned accumulations, have been dis- 
cussed above. In addition, it has been 
suggested that, when new orders failed to 
materialize and when income and pro- 
duction declined, the level of inventories 
proved to be excessive. The final ques- 
tion is the significance of inventories as a 
causal factor in the recession. 

Inventories were more resultant than 
causal, to the extent that they accumu- 
lated because income and expenditures 
declined.?? The Economist asserted that 
inventories were a “rather minor feature 
of the recession.”*4 But, as Metzler indi- 
cated above, inventories were trouble- 
some because the pressure to reduce in- 
ventories was heightened by the vivid 
recollection of the losses which business- 
men suffered on inventory account from 
1929 through 1932. According to one 
writer, businessmen were more apprehen- 
sive about the level of inventories in the 
second quarter of 1938 than they were in 
the third quarter of 1937.*° Although it 
cannot be demonstrated that overexpan- 
sion in inventories was an initiating fac- 
tor in the recession, the high level of in- 
ventories reinforced any recessive tend- 
encies from other causes. Consequently, 
businessmen regarded the reduction of 
inventories from September, 1937, to 
June, 1938, as one of their most serious 
problems. 

As a causal factor, however, inventory 
accumulation does not rank in impor- 
tance with net government contribution, 
Federal Reserve policy, or the other fac- 

* Professor F. A. Lutz, of Princeton, has sug- 
gested to me that the decline in incomes and expendi- 
tures would explain only a rise in the ratio of in- 


ventories to income or sales and not a rise in in- 
ventories as such. 


* Economist, “Overseas Correspondence,” Febru- 
ary, 12, 1938, p. 330. 


* Ibid., July 30, 1938, p. 225. 
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tors which affected the flow of intended 
investment expenditures. The level of in- 
ventories seemed burdensome primarily 
because national income and expendi- 
tures declined. When the reasons for 
these declines are determined, inventory 
accumulation takes its place as a second- 
ary factor in the recession. The most rea- 
sonable assumption is that a considerable 
part of the inventory change was un- 
planned investment which resulted when 
income, expenditures, and production 
began to decline and when expectations 
about business conditions failed io be 
realized. Seen in its proper light, inven- 
tory change was an intensifying, rather 
than a causal, factor in the recession. 


THE CAUSAL ELEMENTS IN THE 
RECESSION 

If inventory accumulation was of only 
minor importance in initiating the reces- 
sion, then the major causes are still un- 
determined. My study confirms the con- 
clusions drawn by both Hansen and 
Slichter a decade ago that the recession 
was caused by a combination of factors 
whose conjuncture was largely fortuitous. 
However, the better data made available 
during the last ten years permit a new 
evaluation and interpretation of the vari- 
ous causal factors. 

The broad outline of the causation 
may be reduced to a relatively few im- 
portant elements. In an economy which 
was still excessively depression-conscious 
and in which business expectations were 
extremely uncertain,”® net government 
contribution to income was drastically 
reduced in January, 1937. Consequently, 
the responsibility for sustaining and in- 
creasing national income and production 
was shifted to private investment and 
enterprise. 


* In part this was because of the ser’. «s political 
conflict between the New Deal and bu. _ °ss. 































However, at the same time, the Fed- 
eral Reserve action on reserve ratios 
caused prices of short-term government 
securities to weaken as member-banks 
sold their low-interest-yielding assets in 
order to obtain more reserves. This initi- 
ated a chain of reactions which increased 
costs of capital and brought a weakening 
of the securities markets, to which busi- 
ness expectations are very sensitive. The 
operation of the Undistributed Profits 
Tax, besides its effects on business ex- 
pectations, contributed to the reduction 
of the cash position of even the large com- 
panies. The imperfect supply of capital 
funds made it difficult, if not impossible, 
for business firms with low credit ratings 
to obtain capital. 

Most important of all, however, was 
the declining profitability of investment, 
which began in the first quarter of 1937 
and resulted from increased costs, of 
which labor costs were the most impor- 
tant. At a time when businessmen were 
unwilling to initiate the long-term invest- 
ment projects that could raise income 
and production to higher levels, the de- 
cline in profit ratio*’ is adequate reason 
for the decline in private investment. In 
a free-enterprise economy, given suffi- 
ciently low profits, an increase in costs, 
instead of stimulating increases in pro- 
duction and income by expanding con- 
sumption expenditures, can lead to an al- 
most complete cessation of investment. 

In brief, these were the causal ele- 
ments in the recession. In no sense can it 
be concluded that any one factor caused 
the downturn of 1937, since an explana- 
tion on the basis of changes in a single 
variable would ignore the importance of 
the other causal elements. 


27 Which even at its peak was unsatisfactory. 
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LIMITATIONS OF THE ANALYSIS 


To these conclusions must be added 
strong words of caution. A number of 
factors have now been named as the 
causal elements in the recession. But the 
weight given to them is largely a matter 
of individual judgment. This is particu- 
larly so because of the weaknesses in the 
data from which conclusions about caus- 
ation must be drawn. To be specific, it 
has been suggested that the profitability 
of investment expenditures began to de- 
cline early in 1937. Moreover, it is this 
early decline which supports the conten- 
tion that rises in labor costs were instru- 
mental in reducing investment commit- 
ments. It is therefore extremely impor- 
tant to establish beyond question that 
profits began to decline early in 1937. 
But there is only one series on profits, 
and it is based on very inadequate data 
for certain segments of American indus- 
try.”® 

Consequently, a very serious limita- 
tion on the analysis has been the lack of 
reliability and comparability of certain 
of the basic data. This has been true espe- 
cially of the series on income payments, 
consumption expenditures, industrial 
production, inventories, and corporate 
profits. While the data in the 1933-38 
period are superior to those in any prior 
period, analysis of economic develop- 
ments in many crucial areas is dependent 
on a single series with serious weakness 
in derivation or on several series which 
are quite inconsistent with one another. 

As an example of the inconsistency of 
the data, note the relationship between 
changes in inventories, production, con- 
sumption expenditures, and investment 
expenditures. In the third quarter of 
1937 production was unchanged and con- 


28 Barger, op. cit., p. 299. 
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sumption expenditures were $1,140 mil- 
lion larger than in the second quarter of 
1937, yet the increase in inventories was 
$700 million greater. At the same time, 
net private investment, exclusive of in- 
ventory change, declined by only $208 
million and public outlay by $900 mil- 
lion. This was a total decline of $1,108 
million, or $700 million less than the in- 
crease in inventories and in consumption 
expenditures.*® The explanation for the 
inconsistency may be a lack of compara- 
bility between the series on industrial 
production, consumption expenditures, 
and inventories. Or, quite possibly, the 
series on inventories is in error because 
of the great difficulties encountered in 
determining inventory change. These in- 
clude the accounting problem of measur- 
ing year-end inventories, the selection of 
an index to deflate year-end prices, and 
the selection of another index with which 
to obtain inventory change in average 
prices. Barger emphasized the limitations 
of this series: 

That a considerable margin of uncertainty 
surrounds inventory calculations, particularly 
in years of rapid price change, and of rapid 
inventory accumulation or decumulation, is 
suggested by the wide variation in results which 
can be obtained from the use of slightly differing 
assumptions, and expecially by the difficulty of 
reconciling physical data for commodity stocks 
with estimates of inventories in 1929 prices 
derived from accounting measures.3° 


** With production constant, the increase in con™ 
sumption expenditures would reduce the increase in 
inventories. Therefore, inventories could have in- 
creased sharply in the third quarter of 1937 only if 
there had been a reduction in other investment 
expenditures and in public outlays to the extent of 
the increase in inventories and in consumption 
expenditures. The increase in consumption ex- 
penditures and in inventories was $1,840 million 
($1,140 million plus $700 million), whereas the de- 
crease in investment expenditures and public out- 
lays was only $1,108 million, leaving a $700 million 
discrepancy. 


* Barger, op. cit., pp. 100-101. 
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Again, when describing the procedure 
used to obtain quarterly changes in in- 
ventories in manufacturing, he said: 

The results are not altogether plausible. 
For example, the series which emerges... 
shows considerable decumulation in the second 
and third quarters of 1933, at a time when the 
value of inventories was admittedly rising, and 
during a period which is usually associated with 
inventory accumulation rather than the reverse. 
Similarly, the very large increase in inventories 
in the third quarter of 1937 is difficult to 
credit. 3 


With such a wide margin of error in the 
data, personal judgment will play an im- 
portant part in assessment of the position 
of inventories in the recession. 

Not only are there inconsistencies in 
the data which are unexplained, but what 
is even more important for a study of 
turning-points in business fluctuations is 
that the direction of change may be un- 
certain. Generalizations in economic 
studies are often made on the basis of 
2-3 per cent changes in the variables; yet 
the statistical reliability of the data may 
not be within 5—10 per cent or even more. 
This is especially important in the study 
of the recession of 1937-38, since the 
causal impact of the early decline in 
profitability of investment has been em- 
phasized. Likewise, observations about 
the depressive effects of increases in wage 
costs are valid only if the timing of the 
decline in the profitability of investment 
is reasonably accurate. Yet, as already 
mentioned, there is but one series of 
profits available, and some of its com- 
ponents are derived from very inade- 
quate data. It does not appear likely, 
therefore, that the turning-point was ac- 
tually reached until the second quarter 
of 1937, when this series stood 5 per cent 
below its level for the fourth quarter of 
1936. In fact, only by the third quarter 


3 Ibid., p. 312. 











of 1937, when profits had fallen 20 per 
cent below the fourth quarter of 1936, is 
it possible to be reasonabiy confident 
that profits had declined. In spite of im- 
perfect data, such a large percentage de- 
cline must mean that the profit situation 
had deteriorated. 

The measurement of inventories pro- 
vides a final illustration of the personal 
evaluation which occurs in assessing the 
importance of causal factors in business 
fluctuations. As is true for the profits 
series, the actual direction of inventory 
change from quarter to quarter cannot be 
established with any great degree of cer- 
tainty. Thus, when discussing the reli- 
ability of the series, Barger said: 

. .. Since the inventory change, and not the 
inventory itself, is the quaesitum, and since it 


has to be obtained as a residual, one can see 
quite easily how uncertain these calculations 
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must be. For example, an error as low as one 
per cent in an inventory of $14 billion (manu- 
facturing inventories in 1929 were of this 
order) leads to an error of $140 million in the 
estimated quarterly change.# 


Here, again, the reliability of conclusions 
as to the actual operation of business in- 
ventories in the recession depends, in 
part, upon the reasonableness of the 
weighting and interpretation given to the 
data by the investigator. This suggests 
the desirability of increasing the ac- 
curacy of measurement of important eco- 
nomic variables so as to reduce the ele- 
ment of judgment, while recognizing the 
extent to which ultimate causal explana- 
tions bear the mark of personal evalua- 
tion. 


YALE UNIVERSITY 


3 Ibid., p. 101. 


























AVERAGE-COST PRICING AND THE THEORY OF UNCERTAINTY 


WILLIAM FELLNER 


N THIS note I wish to make a suggestion 
| about average-cost pricing—including 
what is generally known as “full-cost pric- 
ing.” Somewhat extreme brevity may be 
justified by two considerations. First, I have 
discussed certain implications of a very sim- 
ilar suggestion (although in application to a 
different problem) elsewhere in some detail.’ 
Second, reasonably full discussion (which I 
may attempt later) would far exceed present 
space limitations. 

1. If firms do not know their own margin- 
al-revenue functions and their marginal- 
cost functions with certainty, then it ceases 
to be true that a firm which is pursuing in- 
telligently the objective of highest possible 
profitability will equate its expected margin- 
al revenue to its expected? marginal 
cost. By “expected” we should presum- 
ably mean something like “most probable” 
or “best guess of,” or possibly ““mathemati- 
cal expectation of,” these marginal func- 
tions. Considering the vagueness of the 
probability considerations involved in entre- 
preneur expectations, we prefer to interpret 
“expected” magnitudes or functions as 
meaning “best guesses,” that is to say, a 
vague form of the most probable. However, 
this does not affect the argument of this 
note, which can easily be translated into 
terms of other measures of expectations. 
The point to be stressed here is that it is not 
a requirement of rationality to equate the 
best guess of marginal revenue to the best 
guess of marginal cost. If this were done, 
then no allowance would be made for the 
possibility that the best guesses may turn out 


* Cf. “Monetary Policies and Hoarding in Periods 
of Stagnation,” Journal of Political Economy, June, 
1943; Monetary Policies and Full Employment 
(Berkeley, 1946), pp. 152-66. 


"if these functions are known with certainty, 
then it is a matter of indifference whether we do or 
do not add the words “‘expected” in the text. 
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to be wrong. Such allowances obviously are 
made in the real world, and it would be 
absurd to consider them irrational. If, in- 
stead of using the concept of the “best 
guess,” we operate with seemingly more pre- 
cise notions—such as (say) mathematical 
expectations—then the foregoing statement 
is still not invalidated; for it is well known 
to every entrepreneur that, regardless of the 
measure or property by which his expecta- 
tions may be characterized, they may turn 
out to be wrong.’ 

2. To equate the best-guess marginal- 
revenue and marginal-cost functions does 
not usually give the firm the maximum safe- 
ty against outcomes that are less favorable 
than the best guess. For example, if a less 
favorable outcome expressed itself always in 
the fact that the demand function turned 
out to be parallel to and lower than the best- 
guess demand function or that the average- 
and marginal-cost functions turned out to be 
parallel to and higher than the best-guess 
functions, then maximum safety margins 
would always be obtained at the output for 
which the gap between price and average 
cost is the highest. By “maximum safety 
margins” we mean the highest available 
margins by which the outcome may be 
worse than the best guess, without causing 
losses. If, on the other hand, unfavorable 
deviations from the best guess expressed 
themselves always in the fact that the firm 
lost a lump sum as compared to best-guess 
results, then maximum safety margins 
would actually be obtained at the output 
equating best-guess marginal revenue and 

3 This is another way of saying that, in this con- 
text, it is not legitimate to use these s@emingly pre- 
cise notions or that it is at least necessary to make 


clear that the concepts are not to be interpreted in 
the usual way. 


4 That is, a sum which is independent of the out- 
put produced. 
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marginal cost.5 It is submitted that un- 
favorable deviations from best-guess results 
may assume these two forms (and many 
other, mainly “intermediate,” forms) but 
that, on the whole, these deviations assume 
more nearly the first than the second form. 
In other words, the typical entrepreneur, 
when thinking of the possibility of unfavor- 
able deviations from best-guess results, is 
more likely to have downward-shifted de- 
mand functions and upward-shifted cost 
functions in mind than he is to have lump- 
sum losses. In reality, he thinks of all kinds 
of unfavorable possibilities; but lower selling 
prices and higher unit costs for any poten- 
tial output frequently give a good first ap- 
proximation of what he rightly has in mind 
when thinking of the possibility of unfavor- 
able surprise. Therefore, entrepreneurs fre- 
quently feel that their safety margins® are 
more nearly maximized if they produce an 
output for which the gap between price and 
unit cost is at a maximum than if their out- 
put equates marginal revenue and marginal 
cost (always assuming that all these magni- 
tudes are interpreted as best-guess magni- 
tudes). 

3. The conceptual relationship between 
the objective of maximizing safety margins 
and that of maximizing expected profits de- 
pends, of course, on definitions. If, by ex- 
pected profits, we mean best-guess profits— 
and this is in accordance with the terminol- 
ogy we have used in connection with revenue 
and cost functions—then the two objectives 
are conceptually distinct.’ But, in this event, 
an intelligent (purely “rational’’) entrepre- 
neur does not aim uniquely at maximizing 
expected profits. He has a better chance of 
maximizing his profits if he does not rely 


5 Because maximizing best-guess profits is the 
same thing as maximizing the same magnitude minus 
a constant. 


6 That is to say, the margins by which the out- 
come may be less favorable than that corresponding 
to best guesses, without causing losses. 


7 Except in the special and thoroughly unrealistic 
case in which all unfavorable deviations from best- 
guess results are assumed to be in the nature of 
lump-sum losses. 


WILLIAM FELLNER 


exclusively on his best guesses but allows for 
the possibility that these may be wrong. 
Therefore, he will typically aim at some 
compromise between (a) maximizing ex- 
pected profits and (6) maximizing safety 
margins against the relevant varieties of 
unfavorable surprise.* The second objective, 
taken by itself, might frequently favor a 
rate of output for which the gap between 
best-guess price and unit cost is at a maxi- 
mum.° Moreover, the compromise between 
the two objectives might frequently result 
in policies similar to those which would be 
adopted if the second objective alone were 
sought. If, at the rate of output for which 
the gap between best-guess price and unit 
cost is at a maximum, the expected (i.e., 
best-guess) aggregate profit is distinctly sat- 
isfactory, then a cautious entrepreneur will 
typically be reluctant to sacrifice safety 
margins for additional expected profits. In 
exceptional cases a firm, instead of seeking 
a compromise between the two objectives 
just discussed, may aim at a compromise 
between (a) the maximization of best-guess 
profits and (6) the maximization of profits in 
the event of favorable (rather than unfavor- 
able) deviations from best guesses. But, in 
the present institutional setting, this policy 
is exceptional. Typically, the compromise is 
made between best-guess profit maximiza- 
tion and safety margins against unfavorable 
surprise because the consequences of un- 
favorable surprise (losses) are so much more 
grave’® than the consequences of favorable 
surprise are pleasant. 

4. It was just seen that if, by expected 
profits, we mean best-guess profits (or most 
probable profits), then maximizing expected 
profits is not the same thing as maximizing 


8 That is, of unfavorable deviations from best- 
guess results. 


9 Because the relevant varieties of unfavorable 
surprise can frequently be expressed by approxi- 
mately parallel downward shifts of demand functions 
and upward shifts of average- and marginal-cost 
functions. 


1° They show a more marked tendency to become 
cumulative. 





AVERAGE-COST PRICING AND THE THEORY OF UNCERTAINTY 


safety margins. But it would be possible to 
define expected profits in such a way that 
there would be no difference between these 
two objectives. This could be achieved by 
defining the expected profits (which are 
maximized) not as the best-guess—or most 
probable—profits but as profits which are 
expected to be earned if circumstances turn 
out to be less favorable than appears to be 
most probable in advance. Clearly, maximiz- 
ing expected profits in this sense may be- 
come the same thing as maximizing safety 
margins, since safety margins were defined 
as margins by which the outcome may be 
less favorable than the best guess without 
causing losses. Therefore, safety margins are 
maximized if, under certain (comparative- 
ly" unfavorable) circumstances, the policy 
actually adopted results in zero profits, 
while other policies would have resulted in 
negative profits. This is the maximization 
of expected profits in a sense, although not 
in the sense of the maximization of best- 
guess (or most probable) profits. If this, 
rather than the maximization of best-guess 
profits, is meant by profit maximization, 
then profit maximization becomes identical 
with the maximization of safety margins, 
and the specific meaning of profit maximiza- 
tion becomes dependent on the nature of the 
unfavorable assumptions on which profits 
are maximized.” It is not suggested that 
profit maximization should be defined in 
this fashion. On the contrary, the definition 
used in paragraph 3 seems more convenient. 
Consequently, we conclude that firms typi- 
cally aim at a compromise between profit 
maximization and high safety margins. The 
present paragraph merely indicates more 
fully the relationship between alternative 
concepts of profit maximization and of safe- 
ty margins. 

5. Let us imagine, now, that an entrepre- 
neur, who is mainly attempting to maximize 


" As compared to the best guess. 


_ ™ This, of course, is always true of safety mar- 

gins. Their specific meaning always depends on the 
nature of the unfavorable surprise against which 
safety is sought (cf. par. 2, above). 
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safety margins," is asked to indicate briefly 
the principles underlying his price policies. 
It seems very likely that such an entrepre- 
neur will say that it is his policy to charge a 
price which covers unit cost. By this he will 
mean that he is trying to produce an output 
the probable price for which will cover unit 
cost, including the necessary uncertainty 
premium. By the “necessary uncertainty 
premium” he will mean something in the 
nature of the safety margins at which he is 
actually aiming. Unit costs should logically 
be interpreted as excluding costs which are 
inevitable in consequence of past commit- 
ments. But, if the uncertainty premium is 
positive, it is arbitrary whether part or ail of 
the premium is or is not interpreted as 
planned amortization of sunk costs. Typi- 
cally, it is so interpreted. It is likely that 
the price policy will be described in this 
fashion—i.e., as an average “full-cost”’ pol- 
icy—tregardless of the kind of unfavorable 
event against which the safety margin is 
established. It is practically certain that the 
policy will be described in this manner if 
safety margins are maximized against the 
danger of downward-shifting demand func- 
tions and upward-shifting cost functions. If 
safety margins are maximized against the 
danger of unexpected lump-sum expenses 
(rather than against shifting demand and 
cost functions), then there exists an alterna- 
tive way of describing the price policy in 
question. The alternative is that suggested 
by traditional theory: marginal revenue is 
equated to marginal cost, and the demand 
price corresponding to this output is charged 
(provided that it is profitable to stay in busi- 
ness at this price-output combination)." 
Even in this case, such a precise description 
of the actual price policy is less simple than 
its description as an average full-cost pol- 
icy. But, if safety margins are maximized 
against the danger of downward-shifting 
demand functions and upward-shifting cost 


"3s That is, who aims at a compromise between 
various objectives, among which high safety margins 
are weighed most heavily. 


4 Cf. par. 2, above. 
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functions, then it would be difficult to in- 
vent any simple description of the actual 
price policy other than its characterization 
as full-cost price policy. Such characteriza- 
tion is ambiguous but it is not incorrect, and 
it is simple. It also seems very likely that the 
output policy actually adopted will be de- 
scribed as a policy of producing whatever 
output the market will take. The implica- 
tion is: at a price at which the firm can afford 
to sell, ie., given the price policy just dis- 
cussed. 

The foregoing suggestions are submitted 
because it is felt that they might contribute 
to explaining some differences between “‘the- 
ory” and “observation.’”*5 We believe that 
other differences could also be explained by 
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placing more emphasis on the theory of un- 
certainty. However, it should not be over- 
looked that some alleged differences are far 
less real than those considered in this note. 
They tend to disappear if the theory which 
is criticized is interpreted correctly. 


UNIVERSITY OF CALIFORNIA 


s Cf., e.g., R. L. Hall and C. J. Hitch, ‘Price 
Theory and Business Behavior,” Oxford Economic 
Papers, No. 2, May, 1939; Cost Behavior and Price 
Policy (National Bureau of Economic Research, 
1943), pp. 279 ff.; also the controversy between 
Fritz Machlup and R. A. Lester in the March and 
September, 1946, and March, 1947, issues of the 
American Economic Review; and George J. Stigler, 
“The Kinky Oligopoly Demand Curve and Rigid 
Prices,” J ournal of Political Economy, October, 1947. 





THE ECONOMETRIC APPROACH: A CRITICAL ANALYSIS 


HENRY GRAYSON 


Ube rapid strides made by econometri- 
cians during the war years have so ad- 
vanced their science that it is enjoying an in- 
creasingly important role in the formulation 
and testing of national economic policies. 
Econometrics is largely an attempt to carry 
out in a quantitative sense the macro-the- 
ories set forth by J. M. Keynes in his Gen- 
eral Theory of Employment, Interest, and 
Money. Yet economic mathematicians ap- 
pear to be experiencing some difficulty in 
keeping sight of their objective through the 
maze of mathematical and technical prob- 
lems. There is a growing tendency under 
way, probably unconscious, to warp the eco- 
nomic theory to suit the exigencies of the 
mathematical theory. Mathematical econo- 
mists should be reminded that, after all, 
mathematics is a tool and must be shaped to 
fit the task for which it is designed. The eco- 
nomic considerations are paramount. 

While, for the most part, the present dis- 
cussion has universal application, reference 
is made to a particular empirical model for 
the purpose of clarifying and exemplifying 
the points of the argument. The specific 
model chosen is Lawrence R. Klein’s Model 
III, as published in his article, ““The Use of 
Econometric Models as a Guide to Eco- 
nomic Policy.’ 

Briefly, the Klein model covers the twen- 
ty-one-year period, 1921-41, inclusive. Five 
structural equations are used. They include 
equations (3.1), demand for private pro- 
ducers’ plant and equipment; (3.2), demand 
for inventories; (3.5), demand for new own- 
er-occupied nonfarm residences; (3.6), de- 
mand for new rented nonfarm residences; 
and (3.9), demand for consumer goods. As 
Dr. Klein points out, the inclusion of equa- 
tion (3.3), an output adjustment equation, 
would permit the determination of the gen- 
eral level of prices. He omits it because of 


* Econometrica, XV, No. 2 (April, 1947), 111-51. 


the large estimate of the variance of the dis- 
turbance. 

The abnormal volume of postwar gold im- 
ports, which has affected the volume of 
money, Klein apparently does not take into 
account when estimating the level of prices 
for 1947 as an exogenous factor.’ Also, his 
lumping of gross exports and gross imports 
into a net export figure has led to distortion.’ 
This lumping process has concealed a large 
volume of trade, including investment 
goods, and, without doubt, is partly respon- 
sible for his faulty forecast. Exports—pos- 
sibly divided into consumer and investment 
goods, commodity and service imports, and 
gold imports—should have been considered 
as separate exogenous items. External trade 
normally forms a small part of total Ameri- 
can trade, but the current strong demand 
for exports is a factor which cannot be ig- 
nored. Exports, of course, are exogenous. 
Since many countries which are traditional 
suppliers of imports have been affected by 
the war, imports (and particularly gold im- 
ports) might well be considered exogenous 
also. 

In Klein’s consumption function two 
weaknesses appear. First, the durable-goods 
consumption cycle is not taken into account. 
Second, currently large cash balances in the 
hands of wage-earning consumers are ig- 
nored. Since neither recur with regularity at 
short intervals in the time series, they are 
unlikely to show up in the size of the esti- 
mate of the variance of the disturbance. Yet 
they are of importance in forecasting. This 


2 With the cessation of Lend-Lease, monetary 
gold stocks jumped from $20,065 million in De- 
cember, 1945, to $20,529 million in December, 1946, 
and to $21,537 million in July, 1947 (see Survey of 
Current Business, September, 1947, p. S-16). 


3In Dr. Klein’s Model III, net exports are in- 
cluded in G, which is an exogenous variable (see 
also J. J. Polak and G. Haberler, “‘A Restatement,” 
American Economic Review, December, 1947, p. 9°7).- 
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constitutes a weakness in the econometric 
technique, where only factors which fluctu- 
ate frequently and show high correlation are 
considered statistically significant. 

A third possible refinement in the con- 
sumption function is the consideration of 
lagged-income influences. Consumer habits 
are probably more “sticky” than variations 
in the level of income are. When an individ- 
ual’s income is rising, he tends to increase 
his consumption at a slower rate than his in- 
come would permit. Similarly, when an in- 
dividual’s income is falling, there is a tend- 
ency for him to continue to consume at a 
higher level than current income might war- 
rant, the deficit being made up from assets 
or borrowings. So long as net national in- 
come is stable, such individual fluctuations 
are self-canceling and do not show up in the 
aggregate. But, when net national income is 
fluctuating, these lags are of some concern. 
Incidentally, these influences would not be 
revealed clearly in an econometric time- 
series study unless ups-and-downs in the net 
national income were sizable and continu- 
ous. Yet, during a period of change, they 
should be taken into account for an accurate 
forecast. 

Like that of most econometricians, 
Klein’s approach is based on several unclari- 
fied assumptions which invite some critical 
analysis. One is the assumption of historic 
determinism. It is assumed that behavior 
patterns evidenced during the time series 
under study will continue unaltered in the 
period to be forecast, any minor deviations 
being covered adequately by the variance 
of the random disturbance. During periods 
when economic processes are relatively sta- 
ble, there may be some truth in this assump- 
tion. But when an economy is in a state of 
flux, the number of variables actively af- 
fecting the system grows rapidly, so that a 
model which includes only a few of these 
variables cannot provide a true picture of 
the situation. In justice to econometricians, 
it is only proper to note that they are at- 
tempting to substantiate their theory by 
making forecasts during a period of change 
when many unusual factors are operative. 
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Had they begun forecasting during a rela- 
tively stable period, such as the mid-twen- 
ties or mid-thirties, the science might have 
established a certain degree of credence be- 
fore being put to the crucial test. But a sat- 
isfactory forecasting technique must be 
capable of handling all situations. Conse- 
quently, criticism for failure on this score is 
legitimate. 

There is another assumption which is 
really an extension of the first. In determin- 
ing which variables are pertinent to the sys- 
tem, only those which fluctuate frequently 
or recur at short intervals will be found sta- 
tistically significant. The rest are discarded. 
Therefore, occasionally significant factors 
which do not fit the econometric scheme are 
omitted and will be a potential disturbance 
to forecasts whenever they are active. The 
sudden importance of the durable-goods 
consumption cycle, inordinately lengthened 
by the war, and the abnormal volume of 
cash balances in the hands of wage-earners 
resulting from war savings are both exam- 
ples of disturbances which are statistically 
insignificant in Dr. Klein’s model. 

These two assumptions arise really from 
the statistical inference that factors which 
show high correlation must necessarily be 
closely related and vice versa. Econometri- 
cians have indicated that they are aware of 
the danger of attaching too much impor- 
tance to high correlations in time-series 
studies. They do insist on satisfactory theo- 
retical explanations for such correlations be- 
fore they jump at conclusions. But such 
careful study appears to be lacking in the 
case of low correlations. Thus two factors 
which show low correlation may be closely 
related but not noticeably so in an econo- 
rietric sense when one of them is only occa- 
sionally operative. The durable-goods con- 
sumption cycle in relation to total consump- 
tion is an example of this. Again, when sev- 
eral factors are affecting a system, their rela- 
tive distribution will often have a bearing on 
the result. A change in one may even re- 
verse what had appeared to be a stable pat- 
tern among the others. Thus, during the 
war, cash balances in the hands of wage- 
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earners mounted steadily. For patriotic rea- 
sons these cash balances were diverted into 
savings rather than into expenditures, and 
the economy was tilted toward the produc- 
tion of war goods. After the war there was a 
reaction. The incentive to save had disap- 
peared, but the economy could not swing to 
the production of durable consumption 
goods as rapidly as the demand called for. 
Therefore, unable to satisfy their demand 
for durable goods, wage-earners turned to 
nondurable goods consumption. Economists 
are continually faced with complex psycho- 
logical and sociological problems which defy 
exact mathematical measurement. As in any 
social science, the number and nature of ac- 
tive variables affecting an economic system 
are always shifting. They are so numerous 
and so interlocked that to pick out half a 
dozen and expect to obtain consistently ac- 
curate results therefrom is unreal. 

The third assumption of most econometri- 
cians concerns the conversion from current 
to constant dollars. It is assumed that, when 
dollar values for each year over a time series 
are converted to a common standard, it is 
then possible to consider the resultant fig- 
ures as representative of identical volumes. 
Actually, over a twenty-one-year period 
such figures are not properly comparable. A 
1921 automobile bears little relationship to 
a 1941 model, either in composition or in 
utility. The same applies to radios, units of 
productive machinery, and even to some 
items of food and clothing. Many articles of 
wealth and also some services which formed 
part of the national product in 1941 did not 
exist in 1921 and vice versa. In a stationary 
state, such as that outlined by Béhm-Ba- 
werk, comparisons over a range of years 
would have definite meaning; but, in the 
present dynamic society, where change is so 
influential, it is doubtful if a time series ex- 
ceeding a few years can hold much signifi- 
cance. 

The fourth assumption is that productive 
sectors of the economy in which uncontrol- 
lable influences play a major role will be sub- 
ject to an average, just as in games of 
chance. Two weaknesses are inherent in such 
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an assumption. First, if the time series cov- 
ers a period in which poor agricultural crops 
are the rule, that will form the basis of prog- 
nostication.* It might be claimed that, by 
lengthening the time series, such bias would 
be removed. That is correct, but it would 
take a long time series. Second, the assump- 
tion that because influences are uncontrol- 
lable they must be subject to random inter- 
pretation is without foundation. The weath- 
er is not necessarily following a haphazard 
cycle of ups-and-downs over the years. It is 
caused by definite, even though ill-under- 
stood, laws of cause and effect. Minerals are 
not so distributed that they will be found on 
the basis of even or odd as you would toss a 
coin. Nor do earthquakes and tidal waves 
necessarily follow an average pattern. Such 
factors lie outside the econometric realm; 
and, since they are constantly operative in 
uncontrollable parts of the economy in one 
form or another, attempts to include these 
economic sectors invite serious error. Where 
no qualitative short-run information is 
available, average expectations are reason- 
able. But usually some information is avail- 
able, such as the moisture content of the 
soil, the amount of fertilizer being applied, 
and so forth. Even in the industrial sector, 
some elements defy econometric time-series 
interpretation. Strikes are not governed by 
the laws of chance but rather by a welter of 
psychological, sociological, and economic 
considerations which only a qualitative 
economist can hope to assess over the short 
run. 

Fifth, it is usually assumed that the prob- 
lem of aggregation has been solved. This is 
by no means clear. If the total amount of in- 
put is known, it may be argued that the 
amount of output can then be determined, 
since the distribution of input is historically 
known from the time-series study. So long 
as the distribution of input is stable 
or changing in a definite manner and at a 
known rate, such a hypothesis has founda- 
tion. But if, for example, tariff regulations 


4In Model III, agricultural production is ap- 
parently included in his variable X. 
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are imposed in several industrialized coun- 
tries to encourage large wheat crops because 
of a fear of war, the entire world pattern al- 
ters with relative swiftness, and the macro- 
assumption becomes invalid. Less spectacu- 
lar or violent changes in the distribution of 
input and output occur irregularly in any 
economy, and, until they have been opera- 
tive long enough to influence the time-series 
study, they act as a disruptive force in an 
econometric forecast. The use of net exports 
in Klein’s model, though considered exog- 
enous, proved to be an unwarranted macro- 
assumption, since it concealed alterations in 
the size and distribution of external trade. 
Such distribution changes, incidentally, ap- 
pear to be more frequent and more influen- 
tial in those sectors of the economy where 
uncontrollable influences have an important 
effect on output, which constitutes another 
reason why these sectors do not fit into the 
econometric approach. 

Sixth, it should be kept in mind that as- 
sumed behavior patterns which are estab- 
lished over the time series are really only an 
average. Occasionally operative factors, such 
as widespread wage disputes and work-stop- 
pages, are included as hidden elements in 
the variable of the random disturbance. If 
such a factor is operative during any por- 
tion of the time series, it will make the esti- 
mate of the variance of the random disturb- 
ance for that particular year both unduly 
large and not altogether random. This poses 
a statistical problem. The year may be in- 
cluded or omitted. If it is included, it will in- 
crease the average size of the variance of 
the random disturbance. Also, in the fore- 
cast for a period when the factor is operative, 
the significance of the factor in the random 
disturbance will be so tamped down by the 
average that its influence will be underas- 
sessed. If the year is omitted, then the model 
makes no allowance for such a factor. This 
would permit straight qualitative adjust- 
ments based on short-run expectations. 
Such a procedure, however, subtracts from 
the value of econometric studies as a precise 
method whereby different economists, re- 


gardless of their quantitative judgments re- 
garding qualitative problems, reach the 
same conclusions. They would then be in 
agreement only partway through the so- 
lution. 

These are pointed and searching criti- 
cisms. But I would not leave the impression 
that they constitute an attempt to discredit 
econometric science. They are offered rather 
in a spirit of inquiry. Frequently, a new sci- 
ence starts off with a more or less spectacu- 
lar display of fireworks, accompanied by the 
extravagant fanfare of enthusiasts. Then, as 
its relative position becomes clearer, it set- 
tles down to its proper role and begins to 
perform a useful function. Econometrics is 
now at that stage of development. It is im- 
portant that both the authentic aspects and 
the limitations should be fully understood, 
so that the value of the science may be prop- 
erly assessed. With this purpose in mind, the 
positive and negative arguments are sum- 
marized below. 


POSITIVE 


1. Econometrics provides the same quan- 
titative answers to similar a priori reasoning 
when used by different economists. 

2. In special fields where most of the fac- 
tors are considered exogenous, econometric 
model study is definitely a most useful func- 
tion of the science. 

3- Model studies also assist in the devel- 
opment of macro-economic and general- 
equilibrium theory. Thus econometrics 
could be used to determine the marginal 
propensity to consume of wage-earners and 
nonwage-earners. 

4. The quantitative effects of alternative 
government policies can sometimes be 
measured. 

5. Even though econometric forecasts for 
an entire economy are subject to serious 
error, they can be useful as a check on fore- 
casts of a qualitative nature. The danger 
here is that econometricians may continue to 
mistake precision for accuracy and may be 
inclined to consider their findings as final. 
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NEGATIVE 


1. The quantitative answers obtained 
will be only as sound as the a priori reason- 
ing is accurate and comprehensive. 

2. Forecasts are likely to be of the “fair- 
weather” type, that is, accurate only so long 
as the economy is stable and the operative 
factors are limited to those taken into ac- 
count in the model. 

3. Occasionally operative factors are not 
statistically significant and usually find no 
place in the model. The same applies to new 
factors, such as Schumpeter’s innovations. 

4. The cdmparison of national product 
over a long time series through the use of 
constant dollars becomes decreasingly valid 
as the time series grows longer. 

5. The aggregation problem for a com- 
plete system is not conclusively solved and 
is an important weakness contributing to 
potential error. 
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6. The master-model has a special weak- 
ness in that it seeks to include forecasts for 
those sectors of the economy which are in 
large measure subject to uncontrollable and 
only qualitatively assessable influences. 


The most practical function of econo- 
metrics will probably be to provide precise 
answers to diverse problems in which econo- 
mists find it difficult to reach quantitative 
agreement. Qualitative economists can then 
use these precision answers in comprehen- 
sive studies. 

Econometric cross-section studies have 
not been discussed in this paper, but there is 
reason to believe that they provide better 
results than do studies based on time-series 
data. Econometricians have thus far avoid- 
ed such studies because of the difficulty of 
gathering data. 
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THE CLOSED SHOP AND THE TAFT ACT 


JEROME L. TONER 


ESPITE the prevailing popular belief to 
the contrary, the Taft Act has not de- 
stroyed the closed-shop contract and agree- 
ment in the United States. Public opinion 
assumes that Senator Ball was correct when 
he said that “the Bill outlaws completely 
the closed shop under which an employee 
must become a member of the union before 
he can be employed.’” In speaking about his 
bill, Senator Taft also said: “Incidentally, it 
abolishes the closed shop, in so far as that 
means that only members of a union can be 
employed.”? Nevertheless, as an examina- 
tion of the act will demonstrate, neither 
statement was correct. 

Indubitably, it was the intent and pur- 
pose of the Taft Act to destroy, outlaw, and 
abolish all future closed-shop contracts and 
agreements. However, the intent and pur- 
pose of any act, no matter how praiseworthy 
or popular, is not a sufficient safeguard for 
the successful and efficient acceptance or en- 
forcement of that act. One should not forget 
the objectives of the Volstead Act and its 
unintended effects. Although the Taft Act 
has many more safeguards than had the 
Volstead Act, the former may not be any 
more acceptable to union laborers than the 
latter was to thirsty men and women. Will 
future senatorial critics of the Taft Act say 
of it what Senator Ball said of the Smith- 
Connally (War Labor Disputes) Act of 1943 
—namely, that “Congress attempted to deal 
solely with the paralyzing strikes which are 
symptoms of the fundamental maladjust- 
ments in labor relations rather than getting 
at the causes, and I think most of us would 
agree that the legislation was not too suc- 
cessful”??? Or will future critics of the Taft 
Act condemn it as Senator Taft himself con- 


* Congressional Record, XCIII, 5147. 

* Ibid., p. 5087. 

3 United States Senate, Hearings before the Com- 
mittee on Labor and Public Welfare (80th Cong., 
1st sess., 1947), Pp. 10. 
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demned the strike-prevention provision of 
the Smith-Connally Act (for which he voted 
but Ball did not), when he said: “‘It was a 
complete failure” ?4 Time alone will tell what 
effect the Taft Act will have on the closed 
shop and on industrial relations generally. 
At present, there is no way of knowing ex- 
actly how many, if any, of the formerly legal 
closed-shop contracts have been terminated. 
Not until and if we know that fact shall we 
know whether the Taft Act will be produc- 
tive of peace or of conflict in industrial rela- 
tions. To correct misconceptions on this 
problem, let us see how and to what extent 
the Taft Act has affected the closed shop. 

The closed shop exists today legally ac- 
cording to the Taft Act and “bootlegally” 
in spite of the Taft Act. It exists under three 
categories of contracts, two effected legally 
and one effected “‘bootlegally.”” Those con- 
tracts legally effected were signed before 
June 23, 1947 (enactment date of the Taft 
Act) or between June 23 and August 22, 
1947 (effective date for these contracts). 
And those contracts effected “bootlegally” 
were agreed to after August 22, 1947. 


I 


Closed-shop contracts legally effected be- 
fore the enactment of the Taft Act and in 
accordance with the provisions of section 
8 (3) of the Wagner Act are and will be legal- 
ly binding contracts for the period of their 
legal existence. Section 102 of the Taft Act 
expressly states: 


No provision of this title shall be deemed to 
make an unfair labor practice any act which 
was performed prior to the date of the enact- 
ment of this Act which did not constitute an 
unfair labor practice prior thereto, and the 
provisions of section 8 (a) (3) and section 8 (b) 
(2) of the National Labor Relations Act as 
amended by this title shall not make an un- 
fair labor practice the performance of any 


4 Ibid., p. $75. 
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obligation under a collective-bargaining agree- 
ment entered into prior to the date of the enact- 
ment of this Act... .5 


The Taft Act sets no time limit on the dura- 
tion of these closed-shop contracts legally 
effected before June 23, 1947. Some of these 
contracts have been legally effected without 
the inclusion of a definite terminating date. 
Moreover, they have provisions for renego- 
tiating and renewing separate clauses, such 
as a wage or hour clause, without disturbing 
the closed-shop provisions of the contract. 
However, the National Labor Relations 
Board has consistently considered contracts 
with no termination date invulnerable for 
not more than one year. This policy of the 
board may be changed to conform with its 
recently established two-year stabilization 
policy, set down in the Reed Roller Bit case.° 
The life of closed-shop contracts having no 
terminating date will depend not only upon 
the will of the parties but upon the inter- 
pretation of the board and the decisions of 
the courts as well. 

Attorneys for labor unions, anticipating 
the legal prohibitions that might affect all 
future closed-shop contracts, rushed to re- 
vise and renegotiate their legal closed-shop 
contracts with co-operating and satisfied em- 
ployers before the enactment of the Taft 
Act. One union, embracing an entire indus- 
try, has entered into a closed-shop contract 
with its employers, the terminating date of 
which is five years hence—a period of time 
that provides an opportunity for several con- 
gressional turnovers. There seem to be some 
grounds for believing that even these five- 
year contracts may not prevent decertifica- 
tion or election proceedings by authorized 
persons. However, if the union and the em- 
ployer are successful in maintaining a legal 
majority for representation or the union 
shop, it would seem reasonable to assume 
that such majorities would afford legal pro- 
tection for the full five-year life of the con- 
tract. But, again, the final verdict on these 
five-year contracts rests with the board and 
the courts. Many unions legally effected two- 


’ Public Law ror (80th Cong., 1st sess., June 23, 
1947). 
* 72 N.L.R.B., 927, 1353- 
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year closed-shop contracts before June 23. 
There seems to be little doubt that these 
contracts will be privileged to exist for the 
full two years, depending upon the will of 
the parties. Only the Labor Department, 
where these contracts are deposited, can 
tell how many of these more-than-one-year 
closed-shop contracts exist. 


II 


Section 102 of the Taft Act provides that 
closed-shop contracts legally effected be- 
tween the date of the enactment of the act, 
June 23, and the effective date of the act for 
all union security conditions, August 22, 
1947, are valid and enforcible “. . . for a pe- 
riod of not more than one year. . . .”” There- 
fore, all closed-shop contracts, legally ef- 
fected during these sixty days of grace, are 
valid and enforcible, depending upon the 
will of the parties, until August 22, 1948. 
Naturally, these contracts must have been 
made in compliance with the provisions of 
the Wagner Act. Many unions, trusting in 
the power of organized labor and the presi- 
dential veto to protect the closed-shop per- 
mission of the Wagner Act, did not make a 
renewal of their closed-shop contracts before 
the Taft Act was enacted over the presiden- 
tial veto on June 23, 1947. Presumably, the 
majority of these disillusioned unions 
grasped for these days of grace as the drown- 
ing man does for the straw. They legally ef- 
fected contracts to preserve their closed- 
shop conditions until August 22, 1948. 

The National Foremen’s Institute, a con- 
sultant firm for employers and managers, re- 
leased a survey late in November, showing 
the kinds of contracts that had been made 
during that sixty-day period. The survey en- 
compassed eleven hundred contracts in six- 
ty-five industries employing more than one 
million employees. It showed that 59 per 
cent of the contracts retained the closed 
shop, 34 per cent the union shop, and 7 per 
cent the maintenance-of-membership shop. 
And nearly 50 per cent of these contracts 
were made to cover a two-year period. These 
two-year contracts for closed-shop condi- 
tions may be found to be vulnerable under 
the one-year limitation of section 102 of the 
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act. However, it is not unreasonable to as- 
sume that their closed-shop provisions may 
be maintained for one year. If the results of 
this survey are generally applicable to the 
en tire field of industrial relations, it is evi- 
dent that the impact of the Taft Act re- 
strictions on the closed shop can scarcely be 
felt before August 22, 1948. Then, and then 
only, if at all, will President Truman’s pre- 
dictions (in his veto message) of “‘conflict”’ 
under this “dangerous and unworkable” 
act have a chance to be demonstrated. 


Ill 


The closed shop may be agreed to “‘boot- 
legally”—either extra- or contra-legally— 
after August 22, 1947, the effective date for 
union security under the Taft Act. It may 
require the proverbial “Philadelphia law- 
yer”’ to devise these contracts or agreements. 
But, since the unions have attained some 
degree of financial maturity, they can now 
retain legal counsel capable of advising them 
with consummate acumen of the exira- 
“bootlegal” lativude of the Taft Act, just as 
attorneys for industrial corporations have 
directed their clients through the intricacies 
of the Anti-trust Act. Such actions would 
definitely be against the spirit of the law, 
but the offender, like the violator of highway 
speed laws, would not hear the siren of jus- 
tice until after unfair labor charges were 
served, hearings held, and cease and desist 
orders issued, with possible back-pay de- 
mands. 

Section 8 (a) of the Taft Act points out: 

It shall be an unfair labor practice for an em- 
ployer . . . (3) by discrimination in regard to hire 
or tenure of employment to encourage or discourage 
membership in any labor organization . . . [italics 
added]. 


And section 8 (0) of the act says: 


It shall be an unfair labor practice for a labor 
organization or its agents . . . (2) to cause or attempt 
to cause an employer to discriminate against an 
employee in violation of subsection (a) (3) or to 
discriminate against an employee with respect to 
whom membership in such organization has been 
denied or terminated on some ground other than 
his failure to tender the periodic dues and the initia- 
tioh fees uniformly required as a condition of ac- 
quiring or retaining membership; . . . [italics 
added}. 
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These two sections of the Taft Act are the 
only ones that deal specifically with one of 
the most essential characteristics and most 
frequently condemned conditions of the 
closed shop—that of requiring a worker to 
be or become a member of the union pos- 
sessing the closed-shop contract before the 
worker can be hired and become an em- 
ployee. Any closed-shop contract, whether 
written or understood, would certainly be 
discriminatory should it become operative 
against any nonunion worker who would ap- 
ply for a job opportunity and be refused be- 
cause, and solely because, he was not a 
member of the union having the closed-shop 
contract or understanding with the employ- 
er. To avoid the closed-shop restriction of 
the Taft Act on future collective-bargaining 
contracts, employers and unions whose 
closed-shop experiences and relationships 
have been mutually satisfactory and profit- 
able—and they are far greater in number 
than any poll indicates—will effect “‘boot- 
legally” informal understandings and agree- 
ments. Some will effect them exira- rather 
than contra-‘‘bootlegally” by appointing the 
union as their personnel director without 
any instructions as to who shall be hired; by 
making gentlemen’s agreements without any 
evidence in the written contract; by hiring 
with regard to seniority in the union; by 
maintaining union hiring halls, which Sena- 
tor Taft seems to have approved for the 
West Coast shipping industry; and by es- 
tablishing other similar devices. These modi 
operandi may, with the passing of time, be 
endowed with something of the same social 
integrity that has been conferred upon “al- 
location of markets,” “stabilization of 
prices,” “accidentally uniform bids,” “Pitts- 
burgh-plus pricing,” and similar refined pro- 
cedures and practices of banking, business, 
commerce, and industry. Mr. Reilly, drafts- 
man for the Senate Committee, probably 
had these secret closed-shop contracts and 
agreements in mind when he said that the 
Taft Act “. . . does not make informal agree- 
ments between labor and management il- 
legal per se.””? 

The closed shop may also exist contra- 

1 Business Week, September 6, 1947, p. 87. 




















“bootlegally,” as when Woodruff Randolph, 
president of the International Typographi- 
cal Union, advised his 92,500 members that 
“., whether or not we can contract [under 
federal or state laws] for a closed shop, we 
will operate under the closed shop.”’* Appar- 
ently, he is defying the Taft Act. However, 
he may have legal grounds on which to 
stand, although the board and the courts 
may interpret that statement and attitude 
as an unfair labor practice because it at- 
tempts to cause an employer to discriminate 
against nonunion workers and employees. 
Merely the refusal of Mr. Randolph to sign 
a contract stating that his union men agree 
to work with nonunion employees cannot be 
made an unfair labor practice, for neither 
the employer nor the union is bound to sign 
any agreement or contract that is distasteful 
to them. 

It is important to remember that the 
Taft Act gives the board powers to petition 
the courts for injunctive relief to restrain the 
unfair labor practices of unions and their 
agents from effecting these “‘bootlegal” 
closed-shop agreements or understandings; 
but the independent nonagent action of in- 
dividual members of a union refusing to 
work with a nonunion employee cannot be 
restrained. Situations might arise similar to 
the one predicted by Senator Taft when he 
said: “I assume if you passed a prohibition 
of contract for closed shop in the carpenters’ 
trade, union carpenters would just walk out 
if a nonunion man was on the job. This was 
so long before there was any such thing as 
collective bargaining, preceding collective 
bargaining really in that particular trade.’ 
Nevertheless, it is common knowledge that 
these closed-shop contracts do exist. Mr. 
Denham, general counsel of the National 
Labor Relations Board, admits it when he 
says: “I know of a number of employers 
who, as a matter of appeasement and as a 
price for what they think is immediate 
peace, have seriously contemplated, if they 
have not actually accomplished it, the exe- 
cution of closed shop contracts with labor or- 
ganizations. . . .”** He points out that “the 
* Ibid., p. 86. 

» Hearings, p. 613. 
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well-known Typographical Union cases pre- 
sent a sample of such demands, with the em- 
ployers trying to comply with the law.”" 
And he goes on to warn that “a closed shop 
contract is simply an illegal contract. It is 
unenforceable and it certainly opens the 
door to unlimited Labor Board litigation.” 

Whenever these “bootlegal” closed-shop 
agreements or understandings are a cause of 
discrimination against the hiring of a non- 
union worker or the tenure of a nonunion 
employee, the Taft Act provides that a pen- 
alty of back-pay damages may be assessed 
against the employer, the union, or both. In 
these instances, however, the nonunion 
worker or employee may find that the price 
of his individualism may be more costly than 
the prize. Not everyone has the wealth of a 
Cecil B. de Mille to fight a losing battle 
through three State courts and finally have 
his appeal turned down by the Supreme 
Court of the United States. Proof of dis- 
crimination against a union worker or 
employee under the Wagner Act has been 
uniformly successful, because the union 
worker or employee has had the combined 
assistance of all the facilities and finances 
of his union, of the co-operation of his 
fellow-union members on the job, and of 
the personnel of the National Labor Re- 
lations Board. Who is there to defend 
the nonunion worker or employee who 
has been discriminated against by the 
employer, the union, and all the em- 
ployees under a “bootlegal” closed-shop 
agreement or understanding? Naturally, the 
board will do all it can, but even the board 
must support its findings of fact “... by 
substantial evidence on the record as a 
whole... ,” before it can be conclusive. 
Where can the board find evidence of re- 
fusal to hire? It may even be difficult in 
cases of discharge when everyone is against 
the nonunion employee. The act itself seems 
to lend negative support to such discharges 
when it states in section ro (c) that “no 
order of the Board shall require the rein- 
statement of an individual as an employee 
who has been suspended or discharged, or 


*° N.A.M. news release, December 4, 1947, Pp. 3. 
" Ibid.; p. 4. 
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the payment to him of any back pay, if such 
individual was suspended or discharged for 
cause.” 

IV 


The battle of the closed shop versus the 
Taft Act may determine the success or fail- 
ure of the Taft Act, as well as the future of 
unions in the United States. With the legal 
protections and the “‘bootlegal” potential- 
ities of the act closed-shop contracts, now 
covering approximately 4,500,000 employees 
—more than 30 per cent of all employees 
covered by collective-bargaining contracts 
—may not, and probably cannot, be de- 
stroyed, outlawed, or abolished by the Taft 
Act. Substantial support for that conclusion 
comes from Senator Taft himself, who is re- 
ported to have favored the closed-shop hir- 
ing halls for shipping on the West Coast. 
Harry Lundeberg, in reporting the conver- 
sation with Senator Taft, Mr. Harrison of 
the shipowners, and himself, said: “Mr. 
Taft also stated whenever I wanted to bring 
amendments to the Act dealing with the 
closed shop and the hiring hall, he would 
call a meeting of the Senate Labor Commit- 
tee.””** And the Hartley-appointed subcom- 
mittee of the House to investigate the 
closed-shop strike of the Chicago Newspaper 
Typographical Union is reported to have 
said that the outlawing of the closed shop 
was a mistake. Congressman Owens, Re- 
publican of Illinois—a member of that sub- 
committee who helped frame the act—said: 
“When the law was being formulated, Con- 
gress never had in mind that good unions 
like the I.T.U. would be affected.”*3 And the 
Seattle Times quotes him as saying: “We 
would be better off without the law on the 
books.””*4 Certainly, the Taft Act will tend 
to remove the written closed-shop clauses 
from all future collective-bargaining con- 
tracts, but will it be able to remove centuries 
of closed-shop customs and traditions? 

Great Britain has demonstrated that 
neither written constitutions nor written 
contracts are necessary for the efficient func- 


% West Coast Sailor, October 7, 1947, p. 2. 
%3 Labor, January 3, 1948. 
4 Seatile Times, January 1, 1948. 
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tioning of countries or unions. In general, 
British closed-shop agreements, though nu- 
merous, are unwritten. As Mr. Dukes, presi- 
dent of the Trades Union Congress of Great 
Britain, recently observed : “The closed shop 
is nothing new in British Trade union prac- 
tice. . . . It exists today in industries where 
unionization was so strong that manage- 
ments were constrained to recognize that 
the holding of a union card was a necessary 
condition of employment.’’s And the official 
governmental record of strikes in Great 
Britain indicates that thousands of years of 
labor-time have been lost when employers 
did not recognize the closed-shop customs 
and traditions of the unions. Whenever a 
nonunion worker came on the job—refusing 
to join the union—the union employees 
found the conditions of employment so un- 
bearable that individually they stopped 
working or left the job until the nonunion 
employee did one of two things: joined the 
union or left the job. 

Are the Taft Act prohibitions and penal- 
ties on the closed shop going to invite such 
union-member action in the United States? 
Can the Taft Act change an employer-em- 
ployee relationship that has not only long 
existed in this country but has for centuries 
received the blessing of business and judi- 
cial sanction?'® No substantial test of the 
Taft Act restrictions on the closed shop will 
come before August 22, 1948, when the law- 
ful closed-shop contracts effected between 
June 23 and August 22, 1947, will officially 
terminate. Closed-shop contracts expiring 
between now and that date may give us 
some indication of what is in store in indus- 
trial relations. The current closed-shop con- 
troversy between the Typographical Union 
and the Newspaper Publishers Association 
in Chicago—which is disturbing the har- 
mony and peace of a century of closed-shop 
relationships—may provide both a pattern 
and a precedent. 


St. Martin’s COLLEGE 
Otymp1a, WASHINGTON 


*s Trades Union Congress, Annual Report (1946), 
Pp. 225. 

6 See, e.g., Minutes of the Mayor’s Court of New 
York (December 1, 1674). 
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Economic Research and the Development of Eco- 
nomic Science and Public Policy: Twelve Pa- 
pers Presented at the Twenty-fifth Anniversary 
Meeting of the National Bureau of Economic 
Research. New York: National Bureau of 
Economic Research, 1946. Pp. ix+198. 
$1.00. 


While the title of this slim volume may seem 
to promise too much, the subtitle may make us 
expect too little. This is not a treatise on the 
methodology of economics, as one might con- 
clude from the title. But it is far more than a 
collection of polite speeches, such as one might 
expect to hear at a birthday party of an organi- 
zation celebrating its twenty-fifth anniversary. 

Limitations of reviewing-space forced me to 
choose between two alternatives: to distribute 
the allocated space equally among the twelve 
contributions, and thus say nothing but general- 
ities about each, or to select a few points for dis- 
cussion and to reduce the review of most con- 
tributions to one or two sentences each. The 
latter alternative was chosen. 

Wesley C. Mitchell, director of research of 
the National Bureau from 1920 to 1945, hopes 
for, and expects, “‘a better blending of empirical 
with speculative inquiries” (p. 6) in the future. 
E. A. Goldenweiser, for many years director of 
research of the Federal Reserve Board, has 
sound advice for professional economists serving 
as advisers to the government. He warns them 
that “there is danger for an economist in trying 
desperately to be practical, realistic, and to let 
political exigencies color his professional judg- 
ment” (p. 57). 

Charles Rist, eminent historian of economic 
thought and director of the Institut Scientifique 
de Recherches Economiques et Sociales, in Paris, 
tries to explain why younger French economists 
at present are fascinated by ideas of planning 
and by Keynesian theories of monetary expan- 
sion—with which Rist is obviously not in sym- 
pathy. A plea for an international economic in- 
telligence service is made by Alexander Love- 
day, the former director of the economic intel- 
ligence department of the League of Nations. 
International research in problems of gold and 
prices is the theme of Per Jacobson, economic 


adviser of the Bank for International Settle- 
ments. 

Robert B. Warren, of the Institute for Ad- 
vanced Study, presents a thoughtful paper on 
recent history of monetary control. His intent 
is “‘to trace, in parallel, the sequence of legisla- 
tive and administrative actions taken with ref- 
erence to the control of the money economy, 
with some reference to the interaction of aca- 
demic thought and political action” (p. 92). 
Joseph S. Davis, director of the Food Research 
Institute, is concerned about the adequacy of 
the research techniques of the professional 
economist. Among several suggestions which 
Davis advances is the recommendation that all 
governmental research findings be “‘continuous- 
ly under examination by keen research workers 
with no higher officials to answer to and no axes 
to grind” (p. 187). The best part in the paper by 
Lewis W. Douglas—at the time president of the 
Mutual Life Insurance Company of New York, 
formerly director of the Bureau of the Budget, 
and at present ambassador to Britain—is a quo- 
tation from Keynes, recalling the miraculous 
organization of the liberal world economy prior 
to 1914. 

Harold G. Moulton, president of the Brook- 
ings Institution, offers a threefold explanation 
for economists’ ‘‘disagreements and conflicts of 
opinion” (p. 41). That the economic organiza- 
tion of society which economists have been 
studying has undergone revolutionary changes 
is the first factor in Moulton’s explanation. His 
second factor is the difficulty for any individual 
“‘to keep in touch with institutional changes in 
more than one or two fields” (p. 42). The third 
factor is the “fundamentalist” faith with which 
many economists cling to old doctrines. 

Moulton proceeds to give four illustrations of 
“obsolete theory” kept alive by orthodox econo- 
mists. All four illustrations pertain to subjects 
to which Moulton has devoted major treatises 
in earlier years. There is the obsolete theory of 
commercial banking and of the liquidity of 
“‘true commercial paper,” which was replaced 
by the theory of “shiftability” of bank assets, 
including long-term government securities. 
Moulton’s contribution to this modification of 
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theory is almost universally recognized. The 
other three illustrations, however, are question- 
able, for they illustrate chiefly how Moulton 
himself clings to his ideas in the face of scathing 
criticisms by competent colleagues. To be sure, 
the classical theory of “‘international debt pay- 
ments” has been modified in several points. But 
the amendments which Moulton advanced (in 
the early twenties) with respect to the absolute 
need for import balances and to the determina- 
tion of debt-paying capacity by inflexible for- 
eign-trade balances were not convincing. Moul- 
tou’s third illustration is the “‘obsolete” theory 
of the influence of the interest rate upon the vol- 
ume of borrowing. He contends that the interest 
rate is “‘of negligible importance in determining 
the volume of current lending” (p. 48). Is this 
not merely a half-truth, relating only to rate 
reductions during depression and to the moder- 
ate and timid rate increases which monetary au- 
thorities are likely to allow? Moulton’s fourth 
illustration deals with the obsolete theory of the 
equality of ‘“‘money saving” and “capital forma- 
tion.” This theory has undergone many revi- 
sions during the last half-century, but Moul- 
ton’s attempted revision did not command the 
professional respect and acceptance that he 
seems to claim for it. And I do not know any- 
body who would still hang on to the conceptions 
which “the classical writers’ (p. 49) had on 
these matters. 

The best paper in the entire collection is that 
by John Jewkes of the University of Manches- 
ter. One of the authors of the British White 
Paper on Employment Policy of May, 1944, 
Jewkes now presents what he calls his “second 
thoughts” on the policies recommended in that 
document, regarded by him as “‘one of the most 
important declarations on economic matters 
ever made by a British Government” (p. 113). 
In an exemplary fashion Jewkes welds discus- 
sions of economic theory, considerations of prac- 
tical policy, and recommendations for empirical 
research projects into one consistent whole. 

As it can hardly be otherwise in an analysis 
of “full employment policy,” Jewkes devoted 
most of his space to raising questions rather 
than to answering them. In his discussion of 
“the problems of the target” (p. 116), he asks 
what the permissible percentage of unemploy- 
ment should be if one is to operate at a “safe 
minimum distance from inflation” (p. 118). He 
warns against “hopelessly optimistic views . . . 
concerning the accuracy of control guaranteed 
by the new methods” (p. 119). Discussing the 
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problem of the “identification of structural] 
change” in contradistinction to cyclical change, 
Jewkes asks not less than ten pointed but un- 
answered questions on a single page (p. 121). 
Every one of these questions suggests a strategic 
factor in the workability of the policy. The 
“problem of foreign trade” and of fluctuations 
in exports constitutes another group of ‘“awk- 
ward obstacles to surmount in maintaining full 
employment” (p. 122). The “problem of wage 
stability” is probably the most formidable of the 
lot, for, as the White Paper said, “‘action taken 
by the Government to maintain expenditure 
will be fruitless unless wages and prices are kept 
reasonably stable” (p. 125). As his last set of 
problems, Jewkes discusses “administrative and 
political factors in a-policy of full employment” 
(p. 130). Here Jewkes proves that his compe- 
tence as an economist is well supplemented by 
his insight into the processes of government— 
insight which he apparently acquired during his 
past service in the British Ministry of Recon- 
struction. 

Jan Tinbergen, director of the Netherlands 
Government Planning Office, discusses ‘‘the sta- 
bility of the equilibrium in the balance of pay- 
ments.” He comes to the conclusions that (1) 
the equilibrium may be unstable in “‘reality,” so 
that exchange depreciation may increase rather 
than remove an excess demand for foreign ex- 
change; (2) “‘it is more probable that the equi- 
librium is stable”; and (3) “it is doubtful that 
the exchange rate is a good regulator of the 
balance of payments for all countries” because 
“there is a good chance that the slopes of the 
two curves [demand and supply curves of for- 
eign exchange] are almost equal.’’ From these 
findings Tinbergen proceeds without hesitation 
to policy recommendations. He argues that 
the best cures for balance-of-payments difficul- 
ties may be “either the introduction of a quota 
system” or “a reduction in the payments due on 
behalf of international debts” (p. 141). 

All these conclusions, however, are debili- 
tated by a fallacy in the reasoning by which they 
were derived and by an arbitrariness of a basic 
assumption. Tinbergen states that exchange de- 
preciation may reduce the quantity of imports— 
which become more expensive because of the 
higher price of foreign money—without reduc- 
ing the total value of imports. “‘If the elasticity 
of the demand for import products happened to 
be below one, a decrease in volume would be 
accompanied by an increase in value” (p. 136). 
Tinbergen does not state whether this increase 


























in value is supposed io be in terms of domestic 
or of foreign money, or perhaps in terms of ex- 
port goods. That it is not the latter is rather 
clear from the context. If it is meant to be in 
terms of domestic money, the statement is cor- 
rect but irrelevant, since only the foreign- 
exchange situation matters for our problem. If 
the increase in value is meant to be in terms of 
foreign money, the statement would be relevant 
but incorrect, because this value would increase 
with higher prices for foreign money, not if the 
demand for imports were of less than unitary 
elasticity, but only if it were a positively in- 
clined function—which is not possible. (I sup- 
pose that Tinbergen fell into this error deluded 
by another thought in the back of his mind: 
that the foreign demand for the exports of the 
country which depreciates its currency may be 
of less than unitary elasticity in terms of foreign 
money, with the result that the foreign-ex- 
change value of exports declines rather than in- 
creases in consequence of the depreciation. This 
is a possibility, although the probability of this 
occurrence is limited to conditions rarely ob- 
taining in reality.) 

Tinbergen’s “‘second reason why the value of 
imports, instead of falling, may rise” rests on 
the assumption that the increase in exports at- 
tained through the depreciation may lead, via 
the “export multiplier,” to “an increase in na- 
tional income, which in turn will have the effect 
of increasing imports” (p. 136). This presup- 
poses a peculiar kind of monetary policy, name- 
ly, that an adverse balance of payments is not 
allowed to reduce national income—and thus to 
correct itself—but that any improvement of the 
adverse balance through increased exports will 
increase national income. If we are consistent in 
our assumptions, we must assume either a policy 
of offsetting—in which case an adverse balance 
does not reduce incomes and an export increase 
does not increase incomes; or a policy of letting 
the balance of payments affect domestic circula- 
tion and incomes—in which case the export in- 
crease which results from depreciation could not 
increase national income but could merely miti- 
gate the income reduction which would con- 
tinue until the equilibrium of the balance of 
payments is restored. It is, of course, conceiv- 
able that monetary authorities are determined 
to offset the effects of a continual outflow of for- 
eign reserves in a given amount per period and 
to allow any reduction of that outflow to have 
an expansive effect. But the assumption that 
such an ill-considered policy may be adopted 
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cannot be made the basis of a theory of insta- 
bility or precarious stability of equilibrium in 
the foreign-exchange market. 

Tinbergen’s paper exhibits the dangers of his 
methods more patently than their advantages. 
It is too bad that Tinbergen’s plea for the 
“econometric method” was not accompanied by 
a better sample of the usually so ingenious work 
of this master econometrician. 

The longest paper in the volume is that by 
R. H. Coats, Canadian dominion statistician for 
twenty-five years. His “multiloquious sermoci- 
nations” (p. 170) show an encyclopedic knowl- 
edge of the arts and sciences but are apparently 
not intended to make any contribution to sta- 
tistics or economics. 

Fritz MACHLUP 


Johns Hopkins University 


Income and Employment. By THEODORE Mor- 
GAN. New York: Prentice-Hall, Inc., 1947. 
Pp. xv+ 280. $3.25. 


One of the curiosities which future historians 
of economic thought will have to explain is the 
long production lag between the first appear- 
ance of Keynes’s General Theory and the presen- 
tation of his ideas in textbook form. (Compare 
this with the rapidity with which the Robinson- 
Chamberlin imperfect-competition analysis be- 
came standard equipment for economics text- 
books.) To some extent this delay was undoubt- 
edly due to the necessity of clarifying the Keynes- 
jan position, especially in regard to its exact 
points of difference with the classical school. To 
a larger extent it was probably due to a peculiar 
inertia in the field of textbook-writing. What- 
ever the case may be, Morgan’s textbook now 
joins several other recent attempts at remedying 
this deficiency. 

The book is divided into three parts: (a) an 
introductory part, discussing national-income 
accounting, price-index theory, and the magni- 
tude and costs of unemployment (chaps. i—vi); 
(b) a Keynesian theory of employment, with 
specific chapters on consumption, investment, 
and government expenditures (chaps. vii-xii); 
(c) a discussion of various full-employment poli- 
cies (chaps. xiii—xviii). 

The heart of the book is its second part. This 
benefits greatly from Morgan’s judicious mixture 
of the theoretical and the empirical. Thus, the 
excellent discussion of the consumption function 











is given a firm foundation in budget studies. 
Similarly, the investment function is made 
more realistic by the introduction of uncertain- 
ty. (In accordance with the more recent exposi- 
tions of Keynesian theory, Morgan minimizes 
the role of the interest rate in both these func- 
tions and does not introduce the liquidity func- 
tion.) Unfortunately, when it comes to the cru- 
cial point of combining these functions into a 
theory of employment, the exposition is much 
less satisfactory. First of all, it is marred by the 
surprising failure to provide graphical analysis 
(pp. 123-24). Then the relationship between 
savings and investment is inadequately treated 
(p. 121). The author also fails to present in a 
precise and unambiguous manner the basic con- 
cept of the multiplier as the effect on national 
income of an injection into the system of ex- 
penditures from an exogenous source (pp. 126- 
35). Finally, some of the value of taking the stu- 
dent through the excellent exercise of predicting 
full-employment income in 1950 is lost by the 
failure to use the already developed consump- 
tion function to estimate consumption expendi- 
tures at full employment (p. 164). 

In the last part of the book many of the prob- 
lems of full-employment policies are given care- 
ful consideration: means of raising the consump- 
tion and investment schedules, the danger that 
unions will exploit full employment to drive 
wages up and start inflationary spirals, full em- 
ployment and free enterprise, the dangers of 
government spending—both political and eco- 
nomic. Morgan’s level-headed consideration of 
these problems clearly distinguishes his book 
from the doctrinaire expositions of the more en- 
thusiastic Keynesians. But the general discus- 
sion of this last part is weakened by the author’s 
unfortunate attempt to deal with many issues 
which are largely irrelevant: tor example, fed- 
eral licensing of corporations, government re- 
search, compulsory patent-licensing, location of 
industry, etc. The attempt to cover so much in 
so few pages gives the reader the impression of 
superficiality. The author would have done 
better to have concentrated on the main issue of 
unemployment and to have presented an in- 
tegrated program for this alone. 

Despite these drawbacks, teachers will find 
Morgan’s book valuable for introductory the- 
ory-of-employment courses—and a decided im- 
provement over those texts now available. In its 
happy combination of the institutional and the 
theoretical, the book also points in the direction 
of solving the problem of the ideal introductory 


266 BOOK REVIEWS 


textbook in general economics; for, by dealing 
directly with the problem of employment, it 
provides the student with an abstract theory 
which, at the same time, has immediate and 
important application to his everyday life as a 
citizen. 


Down PATINKIN 


University of Chicago and the 
Cowles Commission for Re- 
search in Economics 


Des mouvements économiques généraux, Vols. I 
and II. By Léon H. Dupriez. Louvain: 
Institut de Recherches économiques et soci- 
ales de l’Université de Louvain, 1947. Vol. I: 
pp. xi+552; Vol. II: pp. 648. Belg. Fr. 650. 


Professor Dupriez of Louvain is one of the 
fortunate minority of European scholars with 
sufficient industry and equanimity to have de- 
voted the four years of Nazi occupation of his 
country not only to service in the resistance 
movement but to the completion of his mag- 
num opus. The destruction of the University 
Library at Louvain, for the second time in a 
generation, destroyed neither his notes nor 
the bulk of his source material. It served 
rather to relieve him of his lesser duties in con- 
nection with the university’s Institute of Eco- 
nomic and Social Studies. The volumes which 
Professor Dupriez has produced show, in any 
event, detailed familiarity with the pre-1940 
literature, although no attempt has been made 
to refurbish them with any postwar “new 
look,” 

Professor Dupriez has taken perhaps the 
most substantial and significant segments of 
total economic knowledge as his province, and 
his contents do justice to the breadth of his 
title. The work is divided into four parts of ap- 
proximately equal length. The first of these is 
devoted to methodological problems, the second 
to secular treads, the third to long waves (Kon- 
dratieffs), and the fourth to the business cycle 
in the ordinary sense of Schumpeter’s Juglars. 
(The shortest, or Kitchin, cycles are almost 
completely ignored.) Statistical and theoreti- 
cal treatments parallel each other and are inter- 
woven intricately but with mathematical sym- 
bolism reduced to a minimum. 

These two volumes are more valuable, in 
this reviewer’s opinion, to the student of eco- 
nomic statistics than to the student of economic 














fact 
giul 
Brit 
den 
mal 
ore 
acct 
nun 
are’ 
mak 
cal 1 


Dur 
of t 
clari 
Prof 
Eng 
Fret 
nom 
of m 
style 
the | 
in F 


ing | 
an 4 
inter 
as fa 
tary 
cycle 
estin 
radia 
Proft 
state 
by O 
volur 
jects 
of th 
ducti 
Dupr 
tion, 
expal 
pause 
impel 
sectic 
line t 
logist 


the K 
of (no 
price 

traces 











BOOK REVIEWS 





history or theory. In connection with each of 
the two middle parts Professor Dupriez has 
assembled a tremendous amount of pertinent 
factual material not only from his native Bel- 
gium but also from the United States, Great 
Britain, France, Germany, Holland, and Swe- 
den. Annual figures are used throughout, and 
many of the series are extended back to 1800 
or even further without apparent qualms as to 
accuracy and comparability. The charts are 
numerous, and the supporting figures for each 
are to be found in the several appendixes which 
make the volume extremely useful as a statisti- 
cal reference. 

Industry and assiduity also mark Professor 
Dupriez’s writing but sometimes at the expense 
of the epigrammatic quality and the crystal 
clarity which we expect from French sources. 
Professor Dupriez’s French is more difficult for 
English-speaking readers than is most of the 
French they can expect to encounter in the eco- 
nomic literature. In the more involved passages 
of methodology or of doctrinal controversy his 
style resembles an overly literal translation from 
the German rather more than an original work 
in French. 

Part I seeks to clarify the concept of a mov- 
ing equilibrium, insists on the inadequacy of 
an aggregative economics which ignores the 
interrelations of the components, and denounces 
as false the dichotomy between real and mone- 
tary economies which Hayek made explicit in 
cycle theory twenty years ago. There are inter- 
esting historical chapters on Say’s Law as the 
radix malorum of subsequent cycle theory, but 
Professor Dupriez’s conclusions have been 
stated much more clearly and succinctly—e.g., 
by Oscar Lange in the Henry Schultz memorial 
volume. In Part II, on secular trends, he ob- 
jects to the extrapolation of historical trends 
of the economic series directly concerned (pro- 
duction, employment, and the like). Professor 
Dupriez works instead with increasing popula- 
tion, advancing technology, and geographical 
expansion as the leading causal factors and 
pauses to criticize the Socialist doctrines of 
imperialism. The statistical treatments of this 
section stress the fitting of sectional straight- 
line trends rather than their combination into 
logistic or other growth curves. 

In the second volume, Part III interprets 
the Kondratieffs fundamentally as movements 
of (not about) equilibrium positions, as primarily 
price rather than output fluctuations, and as 
traceable primarily to monetary factors rather 
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than to the major technological revolutions 
stressed by Schumpeter. There is much refer- 
ence to German literature on Langen Wellen 
der Wirtschaftsleben, most of it unfamiliar in 
this country. Part IV, on cycle theory proper, 
is disappointingly eclectic, being indebted prin- 
cipally to Schumpeter, Spiethoff, and perhaps 
Keynes. The level of statistical research in this 
part falls somewhat below the standard set by 
the two previous ones. 

Professor Dupriez has sought to have these 
volumes translated into English; the translation 
would be a worthy cause. To this reviewer’s 
knowledge, the only work of so broad a temporal 
and geographic sweep and so thoroughgoing an 
integration of theoretical with statistical eco- 
nomics is Professor Schumpeter’s Business 
Cycles, and there is a wide divergence in method 
and outlook between Schumpeter and Dupriez. 
Any translator, however, should also be an edi- 
tor armed with scissors and blue pencil. By 
judicious reduction of its length by approxi- 
mately two-thirds, he could greatly increase 
the effectiveness of the English translation over 
the French original. 

M. BRONFENBRENNER 


University of Wisconsin 


A Short Economic History of Modern Japan, 
1867-1937. By G. C. ALLEN. New York: 
Macmillan Co., 1947. Pp. 200. $3.00. 


Possibly the paper shortage in Britain impell- 
ed Professor Allen to condense eighty years of 
Japanese economic history into one hundred and 
sixty pages of text. So rapid is the transforma- 
tion from jinrikisha to jet propulsion that just 
54.3 minutes after one plunges into the disin- 
tegration of the Tokugawa Shogunate, the 
Marco Polo bridge incident and the aggression 
against China are at hand. 

This otherwise admirable little thimbleful 
of economic history suffers slightly from the 
compression to which it has been subjected. For 
example, the Oriental Development Company, 
the forerunner and model of many similar in- 
strumentalities for Japanese policy in the thir- 
ties, is allotted but one sentence (p. 50). Its 
techniques and achievements are neither ex- 
plained nor appraised. In the eight short pages 
devoted to “Economic Poiicy and the Zaibat- 
su,” Professor Allen—who prior to World War 
II was the leading authority on this subject— 
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is able to say little more than that they were 
very important people and did not get on too 
well with the Gumbatsu. The labor movement 
receives no attention. 

The student of the Japanese economy—even 
one who has read only such works in English 
as Sansom’s Short Culiural History of Japan, 
Orchard’s Japan’s Economic Position, Norman’s 
Japan’s Emergence as a Modern State, or 
Schumpeter’s Jndustrialization of Japan and 
Manchukuo—will find nothing new, nothing 
that has not been said before, in this volume. 
On the other hand, it would be excellent re- 
quired orientation reading for S.C.A.P.’s per- 
sonnel. Possibly Professor Allen had in mind 
the S.C.A.P. turnover rate. So rapid are the 
arrivals and departures that any required ori- 
entation reading must be very brief to be con- 
sumed during the stay in Japan. 

Factually the presentation is strikingly ac- 
curate. Only two small errors were noted. One 
is really not Professor Allen’s fault. Postwar 
researches, to which he did not have access, in- 
dicate that the Asano enterprises were not in- 
dependent of the Big Four Zaibatsu but were 
controlled and dominated by the Yasuda Bank. 

But with certain of the author’s broad, gen- 
eralized, and seemingly dogmatic conclusions 
this reviewer must dissent. Professor Allen, 
for example, declares: ‘“The root of Japanese 
imperialism is certainly not to be found in eco- 
nomic causes” (p. 153). While Japan’s overseas 
expansion was undoubtedly a drive compound- 
ed of many elements—military ambition, agrar- 
ian unrest, desire for acquisition of strategic 
materials and economic self-sufficiency, pure 
national vanity, and greed—to rule out the 
economic causes completely is utterly inexpli- 
cable. Ample proof could be submitted but not 
within the scope of this review. 

Professor Allen states that Japan’s late dis- 
aster proceeded “rather from patriotism cor- 
rupted into immoderate ambition, from a strong 
national spirit degenerating into fanaticism un- 
restrained at the last either by morality or the 
calculations of expediency, and from confidence 
in material success turned to excessive pride in 
achievement” (p. 159). 

This reviewer’s very different conclusion is: 


Though the Japanese leaders were impressed 
by their decade of economic growth, it was clear 
that, despite the greater degree of economic autono- 
my achieved with the consolidation of the Inner 
Zone, Japan was still too exposed and too vulnerable 
because of continued dependence upon basic raw 
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materials derived principally from the southern 
areas. Without crude oil, bauxite, rubber, tin, nickel, 
etc., the pomp and power of empire were pretense 
and sham. With the regions from which these in- 
dustrial essentials flowed in the hands of potential 
enemies, Japan’s economic machine could be brought 
to a halt at their will. Accordingly when a favorable 
confluence of international events made it likely 
that Japan could escape the growing economic pres- 
sure being exerted upon her, could acquire the 
sources of these essentials with impunity and with- 
out serious fear of effective retaliation, she moved. 
Viscount Tani’s ‘‘time of confusion in Europe” had 
come again. Germany was planning to administer 
the coup de grace to Russia; the Dutch and French 
were beaten and negligible factors; England, fighting 
for her existence in the West, was impotent in the 
Orient and was expected to follow Russia to defeat. 
The United States, unmobilized, was completely 
absorbed in using its then current resources in the 
seemingly futile attempt to keep Russia and Britain 
propped up against Germany. A six months’ delay 
might find Germany, a complete victor in Europe, 
exercising a conqueror’s right over the far eastern 
possessions of the powers it had broken. Japan 
could not afford to hesitate longer." 


Thus, I cast my vote for calculated expediency, 
opportunism, and economic causes. 


JEROME B. CoHEN 
College of the City of New York 


Monopolies & Patents: A Study of the History 
& Future of the Patent Monopoly. By HaRoLD 
G. Fox. Toronto: University of Toronto 
Press, 1947. Pp. xxv-+388. $10. 


Mr. Fox is a Canadian patent lawyer and an 
executive of the Canadian zipper industry. 
From this background he has written a histori- 
cai study of the origins of the English patent 
law and a historical argument against the use of 
the standards of invention which are now the 
basis for the patent grant in England, Canada, 
and the United States. 

The point of view from which Mr. Fox writes 
is that of a candid belief not only in patent 
monopoly but in other forms of monopoly. 
Monopolistic control of industry is to the author 
a device which typically fosters investment and 
encourages industrial expansion. To him, “Mo- 
nopoly is usually the best way of insuring ade- 
quate supply, as any manufacturer will readily 
testify [p. 171]. . . . There is nothing inherently 


From my forthcoming book, The Japanese 
War Economy, 1937-1945. 
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wrong with monopoly, and in practice most 
monopolies have a profoundly beneficial effect 
on the economies of business and production” 
(p. 204). Unfortunately, the grounds for this 
belief are not offered, let alone defended. Such 
propositions are set forth as self-evident, and 
those who have attacked modern patent sys- 
tems upon the basis of other beliefs as to the 
social significance of monopoly are dismissed as 
ill informed (p. 199) or dishonest (p. 212). 

The first part of the book is a long and eru- 
dite analysis of the development of monopoly 
grants in Elizabethan and Stuart England, the 
rise of parliamentary opposition thereto, and 
the eventual acceptance of patent monopo- 
lies as exceptions to a public policy con- 
demning monopolies in general. The author 
points out that the motives of the monopoly 
grants were far more mercantilist than corrupt. 
To him this means that “‘the monopoly policy 
of the 16th and 17th centuries was based on 
sound and legitimate economic principles and 
was a sincere effort to further new industries and 
arts” (p. 189). He admits, however, that there 
were grave abuses in the handling of the mo- 
nopoly grants. 

The latter half of the book is an analysis, 
based largely upon recent cases, of the difficul- 
ties and uncertainties which arise in the effort 
to determine whether a patent is valid when 
patentability depends upon invention. The au- 
thor believes that the main problem of the 
patent system is abuse of inventors through 
this uncertainty rather than abuse of the public 
by patent-holders. He advocates a grant of 
patents for new products, new means of produc- 
tion, or new applications of old means, without 
regard to any test of invention. Admitting that 
such a standard would substantially enlarge the 
activities subject to patent, he sees in the use of 
remedial compulsory licensing on the British or 
Canadian model a sufficient safeguard for other 
interests than those of the inventor. 

Although the book purports to deal with the 
relation of monopolies to patents, it does not 
specifically discuss any of the recent disclosures 
either as to the character of the power obtained 
by massing patents under a single control and 
by reciprocal restrictive licensing or as to the 
nature of the abuses which have appeared where 
such power is exercised. To Mr. Fox, the prob- 
lem is not that of the patent system or of the 
aggregate of patents. Rather, it is that of the 
single patent and the legal rights appertaining 
thereto. At various points he conceives of the 


single patent as a natural right (p. 201), as a 
contract right (p. 202), as a necessary incentive 
to invent and disclose, and as a necessary incen- 
tive to invest (p. 295). He consistently refers to 
the patent right as though it consisted merely 
in the use of one’s own discovery and the right 
to establish terms for its use by others. Yet, on 
page 15, he recognizes that the owner of a valid 
patent may prevent the invention from being 
used by a third party who, without borrowing, 
has reproduced the invention through his own 
unaided efforts. This power to block activity by 
others is nowhere treated as significant. 


Corwin D. EDWARDS 


Northwestern University 


Problémes d’économie internationale: Les 
Echanges du capitalisme libéral. By JEAN 
WEILLER. Paris: Presses Universitaires de 
France, 1946. Pp. 232. Fr. 240. 


This book—which bears the subtitle ‘Condi- 
tions of Structure and Phases of Financial Ex- 
pansion”—is an attempt to study empirically 
and theoretically the long-range changes in the 
equilibrium and stability conditions of the inter- 
national economy during the nineteenth and 
early twentieth centuries. In order to describe 
these changing equilibriums in meaningful 
terms, the author investigates the changes in 
economic structure of the participating coun- 
tries. Studies of structural aspects and changes 
of the world economy were rather popular in 
Continental Europe and especially in Germany 
during the interwar period. Their primary pur- 
pose was to elucidate the international inter- 
dependence (Wirtschaftsverflechtung) of certain 
national economies, and many of them were 
made in order to provide empirical material for 
alternative measures of commercial policy and 
to determine the dependence of given countries 
on foreign areas for vital raw materials. In addi- 
tion, these studies provided a description, often 
in statistical form, of the network of interna- 
tional trade; of the patterns of exchange trans- 
actions between food- and raw-material-produc- 
ing countries and industrialized countries; and 
of the relative magnitude of international ex- 
changes between countries of different degrees 
of industrialization. An excellent critical study 
of the changing structural patterns in the world 
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economy was published recently also in this 
country.? 

Although Professor Weiller’s book begins 
with an empirical account of the position of 
France in the international economy during the 
period from 1815 to 1914, the bulk of his essay 
is devoted to an attempt to restate some of the 
conclusions of the neoclassical school of the the- 
ory of international trade under conditions of 
nineteenth-century liberalism. Instead of using 
the traditional method of explaining interna- 
tional transfers of commodities and capital by 
means of comparative static models, he prefers 
to analyze them by what he calls a “dynamic” 
analysis, employing the concept of the “‘eco- 
nomic structure” of the countries participating 
in international exchange. An example from the 
field of international investment may serve to 
explain his procedure. 

Professor Weiller begins with the question as 
to why certain countries of western Europe 
(Britain or France) remained creditors for many 
decades, while others (Canada, Argentina, 
Russia) did not escape their debtor position to 
these countries for an equally long period. The 
traditional answer would be that rates of return 
on capital in the new countries were higher than 
in the old ones, but 
what played a decisive role, was not the interest 
rate, but . . . the marginal productivity of the new 
investment. At any rate, the credit of the new 
country resulted from the expectation of its “‘eco- 
nomic development” (mise en valeur), and behind 
the differences in the... rates of return we find. 
in one of their essential aspects, the structural 
differences, which govern international economic 
relations [p. 119; italics in original]. 


The flow of long-term international investment 
is thus explained simply by the differences in 
degree of capitalistic development in different 
countries and the accompanying differences in 
the marginal efficiency of investment. The prob- 
lem of the transfer mechanism becomes second- 
ary; similarly, the question as to whether long- 
term foreign investment is a consequence of the 
custom of countries with a favorable balance of 
payments on current transactions of utilizing 
their “more or less accidentally accumulated 
surplus for placement abroad” or whether capi- 
tal movements are primarily autonomous in 
character (p. 126). Although the author would 
tend rather toward the latter view, he considers 

tA. O. Hirschman, National Power and the 
Structure of Foreign Trade (Berkeley: University 
of California Press, 1945). 
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that a full explanation must be based on an ex- 
amination of the comparative economic struc- 
tures of the debtor and creditor countries. This 
insistence on structural factors becomes espe- 
cially pronounced when the problem of debt re- 
payment is discussed. Professor Weiller denies 
that the chief factor in the repayment of loans 
is the change in the relative price levels in the 
creditor and debtor countries, as postulated by 
the neoclassical school, although such a varia- 
tion in the price levels may have the effect of 
limiting the rate at which indebtedness con- 
tinues, by making further loans less attractive. 
On the contrary, he insists—following the ex- 
perience of the United States in the first World 
War and that of Canada, Australia, Argentina, 
and perhaps other countries more recently— 
that the major factor in debt reduction and 
ultimate repayment is the development of “pro- 
ductive capacity” in the debtor countries or, in 
other words, a “readaptation of national eco- 
nomic structure” (p. 141). 

This analysis provides us, then, with four 
typical economic structures as concerns long- 
term investment, which the author—following 
Maurice Byé and T. H. Boggs—designates as 
immature borrowing countries, mature borrow- 
ing countries, immature investing countries, and 
mature investing countries (p. 143).? An im- 
mature borrowing country is distinguished from 
a mature one in that the former receives invest- 
ments which exceed repayments (on capital, 
profit, and interest account), while in the latter 
these flows are either balanced or repayments 
exceed new investment. Similarly, immature 
and mature investing countries are distin- 
guished by the long-term capital balance in 
favor of or against those countries. An imma- 
ture borrowing country finances its merchan- 
dise-import surplus by long-term loans; a ma- 
ture investing country finances its merchandise- 
import surplus by repayments of long-term 
loans and return on still outstanding foreign in- 
vestments. The other two types of countries 
have, in the normal case, a merchandise-export 
surplus. 

Now Professor Weiller admits that such a 
schematic analysis is too simplified to account 
for the maintenance of equilibrium in interna- 


* Maurice Byé, “Observations sur la méthode 
d’analyse des courants d’échanges internationaux,” 
in Méanges dédiés @ M. le Professeur Truchy (Paris, 
1938); and T. H. Boggs, Internati»al Trade Balance 
in Theory and Practice (New York: Macmillan Co., 
1922). 
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tional balances of payments (at ever changing 
levels). Changing resource patterns, the require- 
ments of multilateral trade, changes in commer- 
cial policy, unequal rates of technological prog- 
ress, and such extra-economic factors as wars 
and revolutions create disturbances in the pic- 
ture, which often work themselves out in the 
form of world economic fluctuations. But the 
fundamental factor, he insists, is the changing 
pattern of the economic structure of the coun- 
tries entering into exchanges with each other. 

Space limitations prohibit entering into a 
similarly detailed analysis of the effects of struc- 
tural changes on merchandise trade and, more 
particularly, on international fluctuations in 
production and employment. Although the book 
often repeats in a new guise old theories—in the 
case of international capital movements, for in- 
stance, the explanation is not very dissimilar to 
that given by some Neo-Marxian economists in 
their discussion of imperialism—its approach is 
fresh and often original. In his desire to give a 
realistic account, the author finds himself some- 
times tied up by a bewildering mass of variables, 
and his process of extricating himself from this 
dilemma is usually achieved by establishing ab- 
stract theoretical models which are as far from, 


or as near to, the real world as those of the neo- 
classical school which he criticizes. But in spite 
of these minor defects, the book should be rec- 
ommended as an attempt to integrate some new 
thought and some new concepts into one of the 
oldest fields of economic analysis. 


Bert F. HoseE.itz 


Carnegie Institute of Technology 


The Economics of Migration. By Juutus Isaac. 
New York: Oxford University Press, 1947. 
Pp. xii+285. $4.50. 

Postwar Problems of Migration. By MILBANK 
MEMORIAL Funp. New York: Milbank Me- 
morial Fund, 1947. Pp. 173. $1.00. 


The Economics of Migration is concerned 
with the international migration of people. It is 
a study of actual movements during the nine- 
teenth century and the first two decades of the 
twentieth. Following two introductory chapters, 
the author deals with the factors determining 
the volume and direction of migration. He then 
considers the role of migration in achieving a 
more harmonious international distribution of 
population. The control of migration by nation- 
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al and international agencies is then analyzed, 
followed by a discussion of some of the more im- 
portant demographic and economic effects of 
migration. A final chapter discusses the inter- 
relationships among migration, international 
trade, and capital movements. 

The major merit of this book lies not in 
presentation of new ideas or data but in bringing 
together in one place much scattered material 
dealing with international migration. It suffers 
from an organization that involves considerable 
repetition. At almost every point of controversy 
in the literature, Mr. Isaac accepts an eclectic 
view. In most cases, this probably leaves him 
nearer the truth than either set of protagonists 
on each issue, but this attitude is carried so far 
that one has no feeling of direction after having 
read the book. 

The writer apparently favors an increase in 
international migration. He argues on two 
grounds that the relatively underpopulated 
areas—including Canada, Australia, Argentina, 
and New Zealand—would gain from an increase 
in population. One argument is that proof of 
diminishing marginal returns to labor in each 
of the nations is not sufficient to show that aver- 
age real income would not rise following an in- 
crease in numbers. If migration is associated 
with an increase in technical knowledge and an 
increase in the supply of capital, then “‘it is 
likely that the production curve or income curve 
per head will have over large spaces a level 
course or even several maxima at different popu- 
lation sizes.” 

The second point is that the relatively rich 
and underpopulated countries are countries 
faced with a condition of deficient demand as a 
long-run phenomenon, associated with a stable 
or declining population. He thus translates the 
Keynes-Hansen position with respect to popula- 
tion changes and economic activity into an 
argument for migration (pp. 93-96). 

His two points strike me as a case of eating 
one’s cake and having it too. If, according to 
the first point, migration increases technical 
knowledge and the supply of capital and main- 
tains or increases real income per head, nothing 
will really be done to alleviate conditions of 
“deficient” demand. ‘‘When a community be- 
comes wealthy, general or involuntary unem- 
ployment will tend to rise. A smaller proportion 
of the total income will be consumed . . . and, as 
the accumulation of capital becomes larger, the 
opportunities for further investment become 
less attractive” (p. 93). 
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Isaac does little more than mention migra- 
tion involving the Asiatics. However, he con- 
cludes that, since these nations involve so many 
people and since a reduction in numbers could 
in any case bring only temporary relief, emigra- 
tion could not afford a solution to their popula- 
tion problems (pp. 176-77). 

As a result, Isaac’s study is limited to Eu- 
rope, the Americas, and Oceania (Africa was 
not mentioned in the book). Within this con- 
text it is probably true that a relatively large 
volume of migration could achieve an increase 
in real income in Europe and would at the same 
time make the gaining countries little or no 
worse off. 

Postwar Problems of Migration contains 
papers of greatly varying quality. The articles 
dealing with migration in a world setting strike 
this reviewer as the best. The first, by Irene B. 
Taeuber, deals with migration and the popula- 
tion potential in Asia. She shows that the basic 
failure of the colonial powers to improve levels 
of living in Asia and the near-by islands was the 
result of taking steps that reduced the death 
rate, accompanied by a failure to establish so- 
cial and cultural institutions that would lower 
the birth rate. She also concludes that, under 
the existing demographic conditions in Asia, the 
effect of migration from densely populated to 
less densely populated areas “could be nothing 
other than an increase in the number of people 
and the equalization of poverty in the old and 
the new areas” (p. 14). 

Kingsley Davis casts doubt upon the possi- 
bilities of almost unlimited immigration into 
Latin America. He gives several reasons. The 
undeveloped resources in Latin America are 
largely agricultural. There are not now (in fact, 
there never were) a large number of possible im- 
migrants desiring to be agriculturists, particu- 
larly under existing economic and social condi- 
tions in South America. Most South American 
nations exclude Orientals, the only important 
source of immigrant farmers. The basic needs in 
developing the resources of South America are 
technology and capital and not people per se. 
Given the existing growth rates, the population 
of Latin America will increase from 146 to 373 
millions by about the year 2000. Thus, immi- 
grants are not likely to be required as a source of 
labor. 

The next two groups of articles deal with the 
domestic setting, one covering immigration and 
the other internal migration. In general, the 
articles are not inspiring and at least two can 
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hardly be labeled anything but disappointing. 
Two purely descriptive articles deal with ourim- 
migration laws and the characteristics of our 
recent refugee immigration from Europe. The 
four articles on internal migration are com- 
petent but nothing more. 

These two books deal with one of the most 
significant social, cultural, and economic prob- 
lems of the day. Both our social efficiency and 
our economic efficiency depend largely upon the 
amount of migration and the way communities 
adapt to it. Thus it is a welcome sign that two 
books have appeared that treat of so important 
an issue. However, there still remains a real 
need for a definitive work on mobility and mi- 
gration. 

D. GALE JoHNsON 


University of Chicago 


Congress at the Crossroads. By GEORGE B. 
Ga.LLoway. New York: Thomas Y. Crowell 
Co., 1946. Pp. ix+374. $3.50. 


George Galloway’s recent book on Congress 
is a singularly able and readable compendium of 
information on congressional behavior as well 
as a diagnostic prescription on how Congress 
might reorganize itself. The book was written 
from Galloway’s recent background of experi- 
ence as staff director of the Joint Committee on 
the Reorganization of Congress and as such is 
marked with the same impartial type of inquiry 
which went into the work of the Joint Commit- 
tee. The particular functions of Congress are 
described, accompanied by a running analytical 
commentary supplied by the author and by 
selective quotations; this analysis leads to a 
number of suggestions that particular facets 
of congressional organization need to be re- 
formed. Although reform is emphasized, the 
book is far more than a simple panegyric for 
congressional reorganization. 

The three main functions of Congress, ac- 
cording to Galloway, are the making of laws, the 
supervision of law, and the representation of the 
people; in addition, there are the more minor 
functions of congressional housekeeping, of pro- 
posing amendments, of bringing impeachment 
charges, and the like. After describing how 
Congress performs these various functions, 
Galloway concludes that, in comparison with 
the past, Congress must now perform an im- 
measurable amount of additional work and 





ie ee Ae ee en 


BOOK REVIEWS 273 


must resolve a large number of increasingly 
complex problems. The burden of the work re- 
quires, in part, a Congress that is better or- 
ganized than it now is; the quality of the mem- 
bership is also important, and Galloway pro- 
poses methods for improving the quality of the 
members and, somewhat audaciously, even sug- 
gests the requirements for an ideal member. 
(Representative Jerry Voorhis “comes close to 
these ideal specifications.’’) 

Many who are familiar with the operations of 
Congress are impressed by the multiplicity of 
demands upon the congressman’s time and by 
the inadequacy with which Congress is organ- 
ized for making the best of the talents of its 
members and for considering the major current 
political problems. A number of reforms sug- 
gested by Galloway to alleviate these conditions 
are by now fairly well known, thanks largely to 
the work of the Joint Committee on Organiza- 
tion: fewer congressional committees with well- 
defined jurisdiction and with competent staffs; 
registration of lobbyists; six-month congression- 
al sessions; delegation of minor duties to the 
departments and to the courts; formulation of a 
legislative budget; optional joint hearings; the 
organization of a joint legislative-executive 
council and of minority and majority policy 
committees, to name some of the more impor- 
tant suggestions. 

A number, but not all, of these proposed re- 
forms were included in the Legislative Reorgani- 
zation Act of 1946. The consideration of this 
act by the House is used as a case in point for 
illustrating some contemporary weaknesses of 
the legislative organization. Before allowing the 
bill to come to a vote in the House, the leaders 
demanded the deletion of some of the features 
contained in the bill as passed by the Senate. 
How did it happen, Galloway asks, that a few 
men could substitute their judgment “for that 
of a joint committee which had studied the sub- 
ject intensively for more than a year, for that of 
forty-nine Senators who approved the measure 
in its unexpurgated form”? He answers wryly 
that “to those initiated in the inherited scheme 
of use and wont, whose minds are duly dis- 
ciplined by the established order of legislative 
affairs, it all seemed quite fitting, proper, and 
inevitable.” 

The particular reforms proposed seem to me 
based on fairly solid reasoning but, as Galloway 
would be the first to admit, they go but part of 
the way. The crossroads before Congress are not 
the enactment of any particular set of reforms 


but rather the problem of reorganizing Con- 
gress so that, given all the limitations of institu- 
tionalized thinking, it can arrive at the most ra- 
tional answers. A considerable amount of 
ground concerning needed reforms has already 
been broken in the studies made by the Joint 
Committee. Perhaps the most lasting achieve- 
ment of those investigations is the greater 
awareness that we need continuously to think 
about and to develop adequate institutional 
methods for the formulation of public policy. 

The method of analysis followed by Gallo- 
way would not be appealing to those who be- 
lieve in making broad generalizations on the 
superiority of the parlimentary system, with the 
accompanying suggestion that the latter should 
be adopted by the United States. Nor would his 
analysis appeal to those who, devoted to 
strengthening the office of the presidency, look 
on attempts at improving Congress as threats to 
presidential power. Galloway’s method is in 
essence a piecemeal approach to an analysis of 
Congress, with the underlying and unifying 
theme that there should be full information 
available of what Congress does and that Con- 
gress should have the best available information 
at its disposal before making decisions. This ap- 
proach, of course, leaves many questions un- 
resolved such as, in constitutional terms, the 
effect of reorganization on congressional-presi- 
dential relations and, in political terms, the 
effect of reorganization on the efforts of any 
group, party, or department in securing the 
legislation it desires. 

As a suggestion, I would say that Galloway 
overstresses the constituent burden on congres- 
sional effort and concomitantly exerts too great 
an effort in devising methods for relieving con- 
gressmen of the chores of errand-running. This 
problem of errand-running, while real enough, 
relates only partly to the organization of Con- 
gress, for certainly the problem cannot be com- 
pletely met until the procedures of administra- 
tive appeal are better developed; moreover, 
many congressmen build their power on constit- 
uent favors, so that errand-running is also one 
of the counters of our partisan political system. 
Conversely, I would say that Galloway under- 
stresses the extent to which, and the mechanism 
by which, Congress as a whole expresses its 
opinion on policy questions. With the reorgani- 
zation of committees, a considerable power of 
the House or the Senate would still, in effect, be 
delegated to a small group of men; hence the 
reorganization of the committees, by itself, 
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gives no guaranty that nonmembers of the com- 
mittees can have an appropriate share in deter- 
mination of the particular policy with which a 
committee is concerned. Although there does 
need to be specialization within Congress, it is 
also necessary to preserve and strengthen the 
ability of Congress, per se, to make decisions 
which now may be made by some bureaucrat or 
even by some congressional committee or mem- 
ber thereof who speaks with the full authority of 
Congress. 

ROLAND YOUNG 


Carleton College 


Congressional Elections, 1896-1944: The Sec- 
tional Basis of Political Democracy in the 
House of Representatives. By Cortez A. M. 
Ewrnc. Norman: University of Oklahoma 
Press, 1947. Pp. xiii+-110. $2.00. 


This slim volume offers a careful statistical 
analysis of the twenty-five congressional elec- 
tions from 1896 to 1944 inclusive. Making the 
not unreasonable assumption that modern 
party politics in the United States began with 
the McKinley-Bryan battle, the author begins 
with the election of that year. He then examines 
the distribution of party voting strength—na- 
tionally, sectionally, and locally—in each suc- 
ceeding election down to that which coincided 
with the Roosevelt-Dewey campaign in 1944. 
The book’s brevity belies the immense amount 
of work that such a study must have involved. 
It is presented as a companion volume to his 
Presidential Elections (Norman, 1940). 

Ewing suggests that, during the last half- 
century, the American two-party system has 
reached maturity in that it has functioned “in a 
non-ideological manner” featuring the Ins and 
the Outs, Government and Opposition. If, as is 
true, the constituencies exhibit “‘the most amaz- 
ing ideological discrepancies . . . the answer to 
this apparent contradiction is that the single 
member constituency is a unit within itself... . 
We play our politics to win, and our tactics, 
within the limits of decent precedents, are de- 
veloped for the purpose of sending our represen- 
tatives to Washington” (p. ix). 

Of the thirteen presidential elections during 
the period, the Republicans won seven and the 
Democrats six. Of the twenty-five congressional 


campaigns, the Republicans won fourteen and 
the Democrats eleven. Despite this relative 
equality in strength over the entire half-cen- 
tury, however, some elections registered very 
great differences. In 1920 the Democrats won 
only 136 seats (31.3 per cent); in 1936 the Re- 
publicans elected only 90 members of the House 
(20.7 per cent). And what is the bearing of vic- 
tory in the off-year congressional elections on 
the presidential election two years later? If the 
statistical clues can be trusted, there is no doubt 
as to their meaning. The precedents, says 
Ewing, “delineate an important law of Ameri- 
can politics: Success in a presidential election 
will go to that party which already has majority 
control of the House of Representatives.”’ How- 
ever, in the next sentence he hastens to remark 
that no serious scholar would imply that this 
law is unbreakable, “any more than that the 
anti-third term tradition was inviolable. But 
until it is broken, it remains a fairly reliable 
criterion” (p. 24). 

Naturally it is impossible in a limited review 
to single out more than a few of the insights 
that emerge from the author’s analysis. “For 
every hundred votes cast in presidential years 
for Congressional candidates, only seventy-five 
are cast for such nominees in the off-year elec- 
tions” (p. 35). “In 1942 the Republicans nomi- 
nated no candidates in 82 of the South’s 112 
districts, and in others their candidates were 
evidently of the most nominal character, for 
none of them received as much as one-half of 1 
per cent of the poll” (pp. 55-56). “‘Third parties 
are becoming less important in the selection of 
congressmen”’ (p. 67). Limitations on voting in 
the South “‘were imposed as much to remove the 
threat of white as of Negro radicalism”’ (p. 76). 
“Where there is a fairly even distribution of 
political strength throughout a section, the 
plurality system works to the tremendous ad- 
vantage of the majority party” (p. 85). “The 
statistical rule is that the Republicans must 
carry the East, the Middle West, and the West 
by more than 55 per cent of the popular vote if 
they are to eke out a majority in the House” 
(p. 102). 

All in all, Congressional Elections constitutes 
a fair demonstration of the significance of statis- 
tical analysis in the study of politics. 


Joun A. Viec 


Pomona College 
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Federal Government. By K. C. WHEARE. New 
York: Oxford University Press, 1947. Pp. 
vii+278. $3.75. 

This book provides a short survey of federal 
government, limited to the United States, 
Canada, Australia, and Switzerland, which 
alone, according to the author’s definition, qual- 
ify as federalisms. And only the “federal as- 
pects” of the four countries are treated. What is 
federal government? When is federal govern- 
ment appropriate? How should federa] govern- 
ment be organized? How does federal govern- 
ment work? These questions cover a lot of terri- 
tory and students who have a specialized knowl- 
edge of particular topics may feel that these are 
slighted. Yet the examination is always judi- 
cious, logical, and balanced. It may be hoped 
that this book will have an especially wide au- 
dience in Great Britain where, recently, a new 
interest in federalism has awakened. 

As a whole, federalism comes off quite well. 
Its past performance is judged to be creditable 
and its future prospects hopeful. Wars and de- 
pressions are its enemies—but are they not the 
enemies of democratic government as such? 
The author is aware that changes stemming from 
the war are in process and he modestly accepts 
it as “certain” that much of what he has written 
will “soon be out of date” (Preface). In Aus- 
tralia and Canada the prophecy is being ful- 
filled because of recent radical revisions of the 
power of taxation. 

The bulk of the book is designed for the stu- 
dent of government and for the general reader. 
As one of the latter group, the reviewer found 
particularly instructive chapter ix, “Federal 
Government and the Control of Foreign Rela- 
tions,” and chapter x, “Federal Government 
and the War Power.” It is illuminating to have 
a foreign student appraise so coolly the weak- 
ness of the treaty-making power of the United 
States and conclude that the remedy is for the 
Executive to enlist throughout the co-operation 
of the Congress. “Federalism and a spirited for- 
eign policy go ill together” (p. 196), but this in- 
convenience must be tolerated if substantial 
progress is to be made. 

“The federal principle” is “the method of di- 
viding powers so that the general and regional 
governments are each, within a sphere, coordi- 
nate and independent” (p. 11). Applied with 
qualifications, this principle has plausibility. 
Limitations upon the powers of the general gov- 
ernment, compared with what is prevalent in 
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unitary countries, are of the essence of federal- 
ism. Yet these limitations are not susceptible of 
a simple explanation, and the doctrine of sepa- 
ration does not stand precise examination. In 
all four federalisms attempts at separation have 
always led to demonstrated unbalance, with a 
subsequent search for devices which blur the 
separation and bridge the gap. 

“The federal principle” is most awkward in 
finance and here it has been violated by all the 
English-speaking federalisms. The author is 
concerned to find a remedy, and he proposes fed- 
eral grants “guaranteed by the constitution so 
that the regional governments are not left to 
depend upon the good will of the general govern- 
ment” (p. 255). Does he mean conditional or 
unconditional grants? In the United States, the 
major example of a federalism, unconditional 
grants have never been utilized. Unconditional 
grants, moreover, do not guarantee provision of 
social services by the recipient governments. 
For this purpose conditional grants are neces- 
sary and they cannot properly be assured by 
constitutional provision. Perhaps the answer is 
to be found in the development of co-operation, 
of which conditional grants are an illustration. 
This will involve some overlapping and duplica- 
tion, but it is the line along which flexibility and 
adaptability must be sought. Federalism is a 
changing concept and so also is the principle, or 
principles, upon which federalism is constructed 
and maintained. 

James A. MAXWELL 
Clark University 


The Challenge of Industrial Relations: Trade 
Unions, Management, and the Public Interest. 
By Sumner H. Siicuter. Ithaca: Cornell 
University Press, 1947. Pp. vii+196. $2.50. 


This volume makes available, in somewhat 
expanded form, a series of lectures delivered at 
Cornell University by Dr. Slichter in the fall of 
1946. The subjects of the individual lectures 
were the rise and present status of the labor 
movement, the effect of unions on management, 
the economic consequences of union wage poli- 
cies, the government of unions, the problem of 
industrial peace, and unions and the public in- 
terest. 

While Slichter believes that collective bar- 
gaining has produced a larger net output in most 
industries and has stimulated better administra- 








tion, he argues that the structure of wages pro- 
duced by collective bargaining hinders achieve- 
ment of the largest possible net national output. 
Similarly, while holding that unions have tre- 
mendous potentialities for good, he sees dangers 
that they will choose to be militant rather than 
co-operative and that each union will take too 
narrow a view of its interests. 

Since there are eleven million jobs in this 
country that can be held only by workers in 
good standing in their unions and since exclu- 
sive bargaining rights are granted by govern- 
ment action, Slichter argues that the conception 
of unions as private clubs is obsolete. Instead 
they have become quasi-public organizations 
whose activities, especially with regard to ad- 
mission requirements and administration of dis- 
cipline, are affected with a public interest. In 
the interests of union democracy Slichter pro- 
poses a separation of policy making from policy 
execution, with workers from the shops com- 
posing union executive boards and the profes- 
sional officers becoming permanent advisers and 
administrators, subject to removal only for in- 
efficiency or misconduct. In the interests of la- 
bor as a whole, he urges a shift in power and 
influence from the national unions to the two 
great federations, though he foresees no likeli- 
hood of such a change. 

In Slichter’s judgment, much could be done 
by labor and employers to improve the bargain- 
ing process. “Collective bargaining cannot be a 
satisfactory procedure for adjusting wages if the 
results of bargaining depend primarily upon the 
bargaining power of the two sides.”” What, then, 
are they to depend on? Slichter’s answer is that 
bargaining should be an appeal to facts and to 
reason, not merely to strength. 

When collective bargaining becomes univer- 
sal, he suggests, employers will constitute mere- 
ly the mediums through which unions bargain 
with other unions over the division of the per- 
centage of the national income going to em- 
ployees. This reflects his belief that union wage 
policy cannot be depended upon either to raise 
the total volume of production or to increase the 
share of the national income going to union 
members. 

The right to shut down an industry to com- 
pel acceptance of terms is, in Slichter’s belief, a 
privilege, not a fundamental right. In the cases 
of hospitals and institutions, railway transpor- 
tation, and production of electricity for light 
and power, he argues, the public’s need for con- 
tinuous service is more important than the free- 
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dom of the parties to fight. Other types of strikes 
that should be illegal, in his judgment, include 
strikes to compel an employer to violate a law 
and strikes to coerce government or to compel 
workers to shift from one union to another. 

Certain of Slichter’s assertions raise ques- 
tions of interpretation or of fact. Thus he re- 
gards employers, in their dealings with unions, 
as the bargaining representatives of consumers, 
whereas unions, he holds, bargain for a group of 
producers. Without offering proof, he asserts 
that unions are the most powerful economic or- 
ganizations the community has ever seen. Simi- 
larly, he asserts that this country has today the 
largest, most powerful, and most aggressive 
labor movement the world has ever seen—ignor- 
ing, to give merely one illustration, the fact that 
in Britain the labor movement now controls the 
government. 

Slichter is a moderately conservative econo- 
mist who, while favoring some modifications of 
the Wagner Act as interpreted by the N.L.R.B., 
has proposed changes which fall far short of the 
extremities of the Taft-Hartley Act. Regardless 
of point of view, however, it is difficult to find a 
better-informed labor economist or one who has 
devoted more thought to the pressing labor- 
relations issues of our times. 


JoEt SEIDMAN 


University of Chicago 


The Guarantee of Annual Wages. By A. D. H. 
Kapian. Washington, D.C.: Brookings In- 
stitution, 1947. Pp. ix+ 269. $3.50. 


The C.I.O. and many important internation- 
al unions include wage guaranties among their 
long-range policy aims but offer little in the way 
of detailed proposals. Active prosecution of this 
objective has been deferred in the face of issues 
considered more immediately pressing. As @ 
consequence, evaluation of guaranteed wages 
takes the form of examining the economic impli- 
cations of particular assumptions regarding the 
scope of guaranteed wage schemes when they 
are ultimately introduced. 

Mr. Kaplan makes the general assumption 
that industry-wide wage guaranties are intro- 
duced in construction, transportation and com- 
munication, mining, and manufacturing and 
then proceeds to analyze the consequences. This 
approach is justified, he argues, not only by the 
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proposal of the Steelworkers’ Union in 1944 but 
by the general tendency toward industry-wide 
bargaining; furthermore, “it seems inevitable 
that companies making substantial concessions 
in the way of an annual wage in union negotia- 
tions will expect the same concessions to apply 
generally” (p. 136). 

Mr. Kaplan’s analysis, proceeding from this 
assumption, leads to the conclusion that the 
rigidities introduced through wage guaranties 
would disrupt the working of the private-enter- 
prise system as we know it and would entail 
restrictions on freedom of consumer choice and 
on entrepreneurial decisions with respect to 
the utilization of resources. The implementation 
of wage guaranties “‘would require the disciplin- 
ing of private enterprise with public controls of 
consumption, production, and income flows” 
(p. 243). 

This conclusion is developed by demonstrat- 
ing that a private-enterprise economy is neces- 
sarily a dynamic economy. Shifts in consumer 
preferences and changes in technology induce 
unpredictable fluctuations in production and 
pay rolls in particular industries. Moreover, 
certain strategic industries are highly sensitive 
to cyclical fluctuations. Within given indus- 
tries, we encounter extreme variability in the 
capacity of individual enterprises to meet obli- 
gations imposed on the industry as a whole. 
Thus, the only way in which any industry could 
eliminate fluctuations in employment and pay 
rolls—the prerequisite to meeting successfully 
a guaranteed wage obligation—would be to 
“slow down the dynamics of the economy.” 
This would imply either voluntary discipiine 
through industry-wide co-operative agreement 
or government control. In cyclically sensitive 
durable-goods industries, any substantial guar- 
anty “would need support from a large program 
of planned, continuous investment under au- 
thorities capable of determining the timing, the 
kind, and the volume of capital goods to be pro- 
duced” (p. 194). 

Little exception can be taken to the author’s 
conclusions regarding the effects on our econ- 
omy of introducing “a guaranteed wage across 
industry as a prior right of the worker attached 
to the industry” (p. 209) or the effects of “gen- 
eral measures to secure particular employees in 
their established jobs” (p. 241). However, a 
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strong case can be made for the use of less strin- 
gent assumptions which are, at the same time, 
more realistic. Agreements entered into since 
1944 which incorporate some form of the annual 
wage yield evidence that unions are prepared 
to accept considerably less than the original 
demand of the Steelworkers and that they dis- 
play recognition of the realities of conditions 
facing individual enterprises and particular in- 
dustries. This view receives some support in the 
author’s excellent summary of current labor 
opinion on the subject. 

The position taken by the author precludes 
adequate recognition of the possible fruitful re- 
sults of wage guaranties in stabilizing employ- 
ment and income without forcing enterprises 
to assume ruinous obligations. Seasonal and 
other short-run irregularities in employment 
have been and can be attacked with the annual 
wage as an incentive without violating the re- 
quirements of a private-enterprise economy. 
Mr. Kaplan appears to argue that all or nothing 
are the alternatives. He opposes the suggestion 
that wage guaranties be integrated with un- 
employment compensation because it ‘“‘would 
appear to weaken the emphasis on regularizing 
production.” But it provides more incentive 
than the absence of any undertaking by the 
enterprise. (Mr. Kaplan offers many pertinent 
criticisms of this proposal, but it is difficult to 
understand why the employees would feel them- 
selves “cheated” under a plan in which, for 
twenty weeks—instead of receiving only un- 
employment compensation—they would re- 
ceive full pay, with the employer making up 
the difference.) 

Whether or not Mr. Kaplan’s approach to 
the subject is the most reasonable in the present 
stage of the guaranteed annual wage, it cannot 
be denied that his analysis is valuable. His 
clarification of the implications of demands 
that exceed the ability of particular employers 
or industries to bear should be immensely useful 
to unions when they begin actively to press for 
guaranteed wages. Moreover, the treatment of 
the theoretical aspects of the question would be 
incomplete without an evaluation on the basis 
of the assumption that industry as a whole is 
forced to guarantee wages. 

J. CHERNICK 


University of Kansas 
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